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REPARE now for an important job in America’s busy 
wartime industries—learn mathematics. Mathemat- 
ics is the basic requirement of all mechanical and scien- 
tific work, and of all business or industry based on 
science. Without this essential knowledge even the most 
capable man is left behind while others forge ahead to 
better jobs, bigger contracts, more money. You need 
mathematics to understand ail technical work, to super- 
vise operations, to improve, speed _up and check on your 
work and the work of others. Such basic training is 
quickly recognized today and gladly paid for. It singles 
you out from the crowd and gives you an advantage 
‘whether it is a matter of a job, a promotion or a contract. 

Now you can learn mathematics by an easy inexpen: 
and time-saving method. This very simple and extremely 
interesting course in book form has been prepared for you 
by an expert who has devoted a lifetime to teaching 
practical men the fundamentals of this important subject. 


MATHEMATICS FOR SELF STUDY 
starts right from the beginning with a re- 
view of arithmetic that gives you all 
special short cuts and trick problems that 

save countless hours of your time and 
make you more valuable to yourself 
and your job. Then these books go 
right into higher mathematics and 
show how simple it is when an ex- 
pert explains it for you. 


RITHMETIC: Starting with a quick 
review of principles, this volume 
presents all the special calculation 
methods used in business and in- 
dustry which every pra 
should know, Funda: 
‘computations in eny 


Mr. Thompson, the author of these 
books, is not an ordinary teacher of 
He has had many yea 
students the 

jing they need in 
practical work. He presents each practi- 

‘method and problem in the clearest and 
simplest way. He gets right down to the 
kind of information that you need in your 
daily work. 

Don't let appearances fool you, mathematic 
easy. You can get these books on approval ai 
for yourself how much enjoyment you will have while 
getting this valuable training and solving interesting 
practical problems that puzzle your friends and fellow 
workers. In no time at all you will be tackli 
the most dificult question on this subject. 


methods for 
tion such a1 


of measurement and 
their computation 
required in machine 
work, Hundreds of 
other applications 
to technical work. 


EBRA:Starting with sim- 
ple practical problems, this 
book shows you, step by step, 
how to apply algebraic methods to the 
most complex problems. Shows how to 

(Continued on next page) 


THOUSANDS of new jobs are calling for trained men! 
ly expanded to meet the needs of 
ics and tech- 
In many lines there are more 
to fill them, 
the jobs which offer the 
ance of steady employ 
of mathematics is required, because 
je foundation of all technical work. Givs 
jasic preparation now by this quick, inexpen- 
sive home-study method—a complete mathematics course 
in five volumes, 
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by J. E. Thompson, 
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TRY: Stat 
res, circles, polygons 
rafting and engineering. It dea 


ie construction, is a direct application of 
So also is the laying out of ship hulls, 
hich is the major activity in ship construction. The prop- 
ities of circles and spheres explained in this volume also 
Jpply directly in navigation. 


TRY: This volume makes easy the principles 
‘and triangles, shows you how to use tables that 
Practically every problem in ma: 

ine work, land surveying, mechanics, astronomy, navij 
jon and range finding is solved by methods of trigonometry. 
‘hese methods are explained here in the most simple way 
ith actual examples of calculations of height and distance 
ls they are applied directly to the sighting of guns and the 
rmination of the position of as! the construc- 
jon of buildings and fortifications, the cutting of gears, etc. 
All necessary tables for making these computations 
they are in all the other volumes 
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Dept. of Mathematics, 
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ratt Institute 


You will enjoy mi 
interesting new way and will 
solve problems that 


any kind of mechanism, engi 
ing vehicle. 1 problems included in tl 
calculation of the velocity with which a man supported 
Parachute strikes the ground, the path of a bullet or 
Il, the work done by expanding gas or steam (which is 
applied directly in the design of rifles and cannon), 
These are but @ few of the hundreds of subjects simplified 
‘and explained in this complete reading course In mathematics. 
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NEMESIS OF AIR POWER. This 
Navy antiaircraft-gun co-ordinator is 
one of the men who, on sea and land, 
are challenging the airplane’s claim to 
dominance in war. In an article on 
page 66, Allen Raymond tells how 
more and better guns are providing 
an answer to air power. 
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‘Waen it comes to winning a war, one 
trained manis worth a dozen untrained men! 

That's true of America’s armed forces— 
which need chemists, mechanics, machinists, 
electricians, radio experts, accountants and 
a dozen other classifications of trained men. 
And trained men in America’s armed forces 
get better pay and higher ranking! 

It’s true of America’s victory-vital in- 
dustry. Today, business and industry are 
crying for skilled, trained manpower! Never 
was opportunity greater for the alert, 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


AMERICANS 


HELPING TO TRAIN 


PARTNERS 


IN THE BUSINESS OF 


VICTORY ! 


ambitious man who has mastered his line 
of work through study and practice! 

Yes, the trained man in uniform and 
the trained man in industry are “part- 
ners in the business of victory.” Whether 
you're serving Uncle Sam in barracks or 
factory, farm or office, TRAINING can make 
you a more valuable citizen and a real asset 
to your country! 

Before you turn this page—tear off this 
coupon, mark it and mail it—just as thou- 
sands of successful men have done! 
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A new building of the Bell Telephone Laboratories 


Reason for Confidence 


More than ninety per cent of American 
scientists are engaged in beating the 
Germans and Japanese. 


More than ninety per cent of Amer- 
ican scientific laboratory facilities are 
devoted to the same task. 


American scientists are working at 
this job six or seven days a week, long 
hours, with few interruptions. 


They are getting somewhere, too. 


Every now and then the Germans 
and the Japanese have an unpleasant 
surprise. 

They find that American science has 
caught up with them and passed them. 


BELL TELEPHONE SYSTEM ® 
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Tt is reassuring to us and discourag- 
ing to our enemies, for American scien- 
tific facilities are the greatest in the 
world. And they are functioning. 

Little by little, some of the things 
that have been developed become pub- 
lic, but most of them you won't hear 
about until after the war. 

But now, without the details, you can 
have faith that American research — 
industrial and academic combined 
—is rapidly giving our fighting forces 
an advantage. 

Along with other American industry, 
the Bell Telephone System has its own 
Bell Laboratories — the largest in the 
world —working overtime for victory. 


Your continued help in making only 
vital calls to war-busy centers is a real 
contribution to the drive for victory. 
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CHAMPION SPAR 


GS _ 


their spurs in the tanks and mechanized vehicles of World War I. In the much harder-hitting, harder-going tanks of 
World War Il, and under much harder operating conditions, Champions are once more helping to make history by 


pioviding the dependable « 


.aine performance on which thei world-wide reputation is squarely based. 


Armored and armed to the teeth, asking and giv- 
ing no quarter and operating almost regardless of 
terrain, the effectiveness of our giant tanks de- 
pends on their mobility. Giant engines must not 
fail, and for that reason the tank corps is very 
conscious of the importance of spark plugs, and 
the necessity of regular inspection to keep them 
in top-notch condition. Champion Spark Plugs 
have earned an outstanding reputation for de- 
pendability here, as with other branches of 
our fighting forces. This enhances Champion's 
Jong standing reputation for better perform- 


KEEP ’EM ROLLING — BUY U.S. WAR BONDS AND STAMPS 
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ance—and emphasizes the reason for their world- 
wide preference by motorists. . . . Check your 
spark plugs—have them tested, cleaned and gaps 
reset at regular 
intervals, to i 
sure maximum 
economy and 
dependability. 
‘When you need 
new spark plugs 
insist on Cham- 
pions. 


TO SAVE GASOLINE 
© KEEP "EM CLEAN 
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Get Ready Now To 


FLY YOUR 
OWN PLANE! 


PRerens now for the air age of 
the future... when you will fly 
your own plane or a giant air liner! 

Take Junior Aviation subjects at 
school, study aeronautics at home. 
Ask airport authorities about getting 
mechanical training. When peacetime 
comes see your Piper Dealer and learn 
to fly. He can teach you with as little 
as 8 hours of dual instruction in a 
Piper Cub. 


Send Today for Your 
“HOW TO FLY” Booklet 


Prepared by a cei 
cated flight instructor. 
Clearly explains basic 
fight principles. Send 
10c for booklet and 
Piper catalog to cover 
postage-handling. 


16mm. SOUND FILM—“The Construction 
of a Light Airplane” now available. For point 
of nearest distribution, write the producer: 
Supervisor, Audio-Visual Aids, Extension 
Services, Pennsylvania State College, State 
College, Pa. 


& PIPER 


AIRCRAFT CORPORATION 
Dept. PS53 * Lock Haven, Penna. 
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else connected with military aviation, have 
come in for a lot of discussion in recent months, 
What are the facts about the power plants that 
are the hearts of our fighting planes? What do 
they do, and how do they compare with those 
of our enemies and our allies? You'll find the 
answers in a timely article. 


| OUR AIRCRAFT ENGINES, like everything 


| OUT OF THE MELTING POT metallurgical 
magic has brought countless new alloys to add 
strength and effectiveness to our war weapons. 
By blending metals in strange combinations, 
they produce hybrid materials with just the 
qualities they want for the job in hand. Read 
the secrets of this modern alchemy and what it 
is doing to help win the war. 


RAISING RABBITS FOR MEAT will help 
many families eke out their rationed supply. A 
breeding stock of four does and a buck will 
provide one or more hearty meals a week, with 
little space or trouble. Andrew R. Boone tells 
you all you need to know to get started toward 
tasty and nourishing dishes of fried rabbit, 
fricassee, and stew. 


WHAT'S IT LIKE inside a German subma- 
rine? You have heard a lot about the depreda- 
tions of these undersea wolves, but have you 
ever wondered about the secrets of const 
and operation that give them their dev 
power? P.S.M. takes you 
U-boat and shows you what makes it tick. Pic- 
tures show how the crew lives in its cramped 
quarters during the long voyages to and from 
the convoy lanes. 


DO YOU KNOW HOW TO READ? Reading is 
hard work—the most difficult visual task that 
human beings perform. If you do it the right 
way, you will save your eyes a lot of wear and 
tear in a job for which nature never intended 
them. Science gives you a reading lesson that 
will pay you dividends in better vision and less 
fatiguing eyestrain. 


A UTILITY MANTEL that combines an arti- 
ficial fireplace with many living conveniences 
will be a welcome addition to your home or 
apartment. It has storage space for clothing 
and other articles, a mirror for shaving, and a 
drop front that can serve as vanity table, desk, 
or breakfast bar. Plans show how to build it 
from pine and plywood. 
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EVEN the brutalitarian dictators can’t 
ration brains! 

But, unfortunately, millions of indi- 
viduals never make all-out use of the 
brains that God gives them. They go 
through life on one or two mental cyl- 
inders. Because the smartest man in the 
world can’t operate a lathe, or read a 
blueprint, or design a new dive-bomber 
unless he has acquired TRAINING in a 
particular line of work. 
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BOX 7651-K, SCRANTON, PENNA. 
tion, please send me booklet and full particulars 


Without cost or obli 
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How about your mental machinery— 
is lack of practical, modern training the 
monkey-wrench in the gears? Are you 
“just as smart” as men making two or 
three times your income in better jobs? 
Then mail this coupon, and learn how 
a low-cost I.C.S. Course can make you 
atrained man in a few months—without 
interfering with your present job! 

Join the thousands of successful men 
who got their training the LLCS, way! 
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Rich Rewards 
in PLASTICS 


Majestic New 
Industry Unfolded 


‘The whole story now revealed by 
noted authority describes many fas- 
cinating and amazing experiments 

Plastics—tells of great opportun- 
ities "Now & Future.” Defense workers, farmers, execu- 
tives, and men with their eyes to the future will want this 
‘wealth of new money-making inspiration and information, 


SEND NO MONEY 
‘Simply mail name and address and pay postman $2.00 plus 
mail cod. and postage charge upon delivery. Return in 
ten days for refund if not fully satisfied. Simply write 
“Send Lougee's book on trial 
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The very knile-design makes you do a better job. 
The handles make your fingers deft. Super-keenness 
makes effortless cutting on hard woods, car 
or plastics, Special blade-shapes make X-ACTOS 
follow guide lines easily: and 
surgical sharpness minimizes 
splitting. NOW, at first sign of 
dulling, instant changetoanew 
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Hunting Down Our Dinner-Meat 
Rations with Arrows 


I AM AN inventor and have just developed 
‘a new type of dinner plate which I wish the 
world at large to know of—specially editors, 

who are busy men. 
MY 1DbA Is BETTER, ‘The plate is marked 
USE A PIECE OF STRING, with a number of 
AD YO CANE LUOS. 77 arrows all pointing 
toward the center 
of the plate so that 
a man sitting down 
to his dinner will 
have no trouble lo- 
cating his dinner 
meat ration. The 
invention will also 
assist his wife, who 
will know ‘just 
where to place the 
meat so that her husband won't waste valu- 
able time hunting it down. I think my in- 
vention will go a long way toward improving 
family life in these trying times. T am also 
working on a similar indicator method for 
beans, and I think I'l succeed if only I use 
enough arrows.—W. D., Tulare, Calif. 


What Started the Chicago Fire 
Is Still a Burnirg Question 


I wou like to raise the question of what 
was the cause of the Chicago fire and all the 
other fires that occurred simultaneously in 
that city on the night of October 8, 1871. Ac- 
cording to the latest discoveries of comets 
and meteors, it is evident that it was a 
meteor of the less solid but more magnetical- 
ly powerful type that caused the great con- 
flagration. This is borne out by the many 
strange facts that lie hidden in the reports 
of the catastrophe. For instance, people were 
found dead without their clothing or hair 
burnt, yet with coins fused in their pockets. 
Piles of pig iron were found fused—despite 
the fact that the pig iron was comparatively 
distant from burning buildings or other 
sources of heat. Strange colored flames were 
seen to leap from the cornices of buildings, 
and houses suddenly burst into flame for ap- 
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parently no reason at all. These strange oc- 
currences should lead scientists to look far- 
ther than Mrs. O'Leary's cow as the cause of 
one of our greatest calamities—C. W. D., 
Vancouver, B. C., Canada. 


He Feels Someone Should 
Chew This Over 


Ir is a well-known fact that very old people 
sometimes sprout a third set of teeth. The 
deduction, as I understand it, is that the 
nervous system goes a bit “haywire” as the 
end of life approaches, and that this nervous- 
ness revives the functioning of a gland, such 
as the thymus gland, which is active only in 
youth. If this is true, why wouldn't it be 
Possible to inject some kind of thymus ex- 
tract into the jaw, as a dentist injects novo- 
caine, and so stimulate the growth of teeth 
whenever they are needed. Children and old 
folks grow new teeth regardless of whether 
their old teeth are in or out, which would 
indicate that the growth buds are not easily 
injured. It seems to me that this should be 
investigated—M. C. G., Wayne, N. J. 


Shift Your Sights, Men, and 
Let’s Get That Rat 


IN THE “With-The-Inventors” department 
of your April issue, you describe a poison 
gun to end the “depredations” of moles. It 
may interest you to know that for the most 
part moles live on an animal diet four-fifths 
of which consists of worms. The depreda- 
tions you refer to are due to mice and rats 
who frequent the moles’ tunnels and cause 
all the damage while the poor mole gets the 
blame. And the poison—F, H., New Britain, 
Conn. 


No Way for a Gentleman of 
the South To Talk, Suh! 


T Have just received 
my March issue, and 
have noticed a’ pic- 
ture showing Miss 
Jane Frazee with 
blonde hair. In your 
issue of June, 1941, 
is another picture of 
Miss Frazee—but her 
hair isn't blonde. I 
would like to know 
just what color hair 
she does have—J.C., 
Knoxville, Tenn. 


HAVEN'T YOU HEARO THE 
EXPRESSION " DECIDED 
y ‘BLONDE’? 


POPULAR SCIENCE 


AUTO-LITE 


SPARK (PLUGS 


IN SERVICE AT HOME AND ON EVERY FRONT 


(55. ee 


“Hold ’er, Luke . . . she’s spittin’ whiskers!” 


SPARK PLUGS CAN WASTE GAS AT MACHINE-GUN SPEED 


Faulty spark plugs can waste gasoline at 
machine-gun speed ... even with 35 mile- 
an-hour Victory driving. Here's an easy way 


to tell if your engine is “'spark-weary”. . . sand help 


wasting: gas. Ask your Auto-Lite Dealer for the U. 5. 0. 
“Plug-Chek” Inspection Service. 


‘A big, new 
3 F 24-page book 
Actual tests by the American Automobile Poul Webb's 
Association show this new spark plug inspec- ntain 
tion service can help car owners get as much esiooss 
as 12% increase in gas mileage. 


Have your nearest Auto-Lite Spark Plug 
Dealer give your car a “Plug-Chek” today. fans WRI: OA I fora 


THE ELECTRIC AUTO-LITE COMPANY over to the U. 5.0. in full. 
Toledo, Ohio = Merchandising Division - Sarnia, Ontario 
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7,000 
NATURAL 


MILES OF | 
STREAMS 


WISCONSIN 
fishing 


Wisconsin's forest-fringed lakes a 
abound in muskellunge, large and small 
mouth black bass, northern pike, walleyes, 
crappies, bluegills and other pan fish, brook, 
brown and rainbow trout. These natural fish- 
ing waters have been stocked for 68 years 
and again this year millions of fingerlings 
will be planted in lakes and streams in every 
section of the state. There are unsurpassed 
accommodations .. . lodges, cabins and 
hotels. . . ready to serve you. You'll get 
the thrill of your life from Wisconsin's 
famous fishing and from friendly Wisconsin 
folks who like to fish and know the likes of 
fishermen. So... when you can... come to 
Wisconsin, where friends and nature meet. 


Asceatnsl Pabst Divisio 
WISCONSIN CONSERVATION DEPARTMENT 
Move Slate Ofee Bulag, Main, Ws 

Please send me free packetof Wisconsia 


fishing and vacation literature. 


Please mention Porutax Science Moxruty when writing to advertisers. 


| P.S.M. Keeps Them Foot-loose 
and Fancy-free 


I Have seen a number of men in the service 
reading your fine magazine, most of them 
with their shoes off, their feet elevated, and 
their eyes glued to 
the pages, Why their 
shoes off? To get the 
full measure of en- 
joyment from P.S.M, 
You see, doctors take 
care of their bodies, 
dentists take care of 
their teeth, and 
P.S.M,, with its in- 
teresting and lively 
material, stimulates 
their minds. But 
there is one thing I 
want to know: who 
takes care of a sol- 
dier’s feet?—M. C., Chicago, Ill, 


Warr TILL YOUR HUMBER 
<OMES UP BUDDY, Yount 
Find our! 


A Fairy Tale for Those 
Who Cash Checks 


As AN problem fan, I am sending 
you one that I think some of your readers 
might find interesting. I know that I did. 
Here's the problem: A man cashes a check 
for “X" dollars and “Y" cents at a bank. The 
bank teller makes a mistake in cashing the 
check and gives the man “Y¥” dollars and “X” 
cents. The man hurriedly picks up the money 
without counting it, rushes out to a store, and 
buys and pays for a $3.50 hat. On leaving 
the store it occurs to him to count his money. 
He finds that he now has twice the amount 
of money that the check was originally drawn 
| for. The question: what was the amount of 
the check? It is to be assumed, of course, 
that he had no money in his pocket before 
he cashed the check.—R. S., Akron, Ohio. 


Puzzle Prospectors Can 
Stake a Claim Here 


Heee’s one that I think your problem fans 
will get as much fun out of as I did. How 
| can 525 ‘stakes be driven into a space 15 
| feet square so that no two stakes will be 
nearer to each other than 1% feet. I'd be 
interested to see how many of your reader- 
experts can solve that one—C. C, 
dalia, Mo, 


POPULAR SCIENCE 


MIDWEST 


AFTER THE WAR IS WON * * * 
FOR SENSATIONAL ADVANCEMENTS 
AND FEATURES SUCH AS = - + 


*A 
MIDWEST 
SENSATION IN 
1942—BUT WAIT 
TILL YOU SEE THE 
MIDWEST OF 
OUR ENTIRE PRODUCTION FACILITIES TOMORROW 
ARE NOW DEVOTED TO MANUFACTURING 
RADIO EQUIPMENT FOR OUR ARMED FORCES 


BUT...WHEN VICTORY IS WON 


puying YOUR ¥ 
be FROM 


savinc up 10 30% 
UY | WILL BE JUST AS POPULAR AS EVER 


Yes, Sir. Thousands upon thousands of people all over the 
U. S. were buying super powerful Midwest Radios direct 
from our factory until “Pearl Harbor" and if the many letters 
we are still receiving every day is an indication, the direct-to- 
user-plan will be more popular than ever after the War is won. 


MIDWEST RADIO CORPORATION 


CINCINNATI, OHIO 
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We Need 


Electrical Engineers 
* 


Mechanical Engineers 
* 


Physicists 
* 


Electronic Engineers 
* 


in Engineers 
* 


Radio Technicians 
* 


Televi 


Unexcelied opportunity with a 
vital defense industry. Duty 
may require flying in milicary 
air craft. Flying instructions 
given in some cases. 


Write fully giving education, 
experience, age, dependents, 
draft status, references and 
enclose snapshots, if possible 
Arrangements will be made 
for personal interview. . . . 
Address Lawrence L. Smith, 
Director of Personnel. 


Aero Division 


MINNEAPOLIS-HONEYWELL 


REGULATOR COMPANY 


MINNEAPOLIS, MINNESOTA 


We do not desire applications from 
those employed at their highest skill 
in war work, 
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Correction, Please—in the Interest 
of Stimulating Discussion 


I want to commend you on your magazine, 
although there is one thing it lacks. There 
are not enough interesting discussions and 

exchanges of view- 
points between the 
subscribers in your 
“Readers Say" col- 
umn. And one thing 
more. G. K. C, of 
Ganado, Arizona, 
whose letter ap- 
peared in your March 
issue, says the an- 
swer to the bounc- 
ing-ball problem 
which you recently 
published is 47.99996- 
9482421875 feet. He is 
wrong. The correct 
answer is 47.999969482421874 feet.—-J. B., 
Malden, Mass. 


WHEN I GET THROUGH, 
YOU'LL REALLY KNOW | 


That Dog Isn't Dizzy. 
He’s Just Careful 


I nave just received the March issue of your 
magazine, and have noted what A. M. T. has 
to say about dogs turning around ‘several 
times before they lie down. He claims that a 
dog does that to “make his bed” and to pat 
it to suit his shape, just as a woman makes 
and pats a bed. I'd like to say I've learned 
that a dog does this purely from instinct— 
an instinct that goes all the way back to 
prehistoric times. In those days a dog, before 
lying down, turned around several times to 
make sure that no enemies were near. Today 
the dog doesn’t know why he is doing it, but 
he does it anyhow. Doubtless he gets dizzy. 
—W. B. R,, Atlanta, Texas. 


A Two-faced Angle on a 
Regular Dodecahedron 


I wave noticed that mathematical problems 
are often published in your “Readers Say” 
column. I have one to offer. Here it is: How 
many degrees are there in a dihedral angle 
formed by two faces of a regular dodecahe- 
dron? I've wanted that information for some 
time, but could not find it in any book. So 
I figured it out for myself. I found it an in- 
teresting problem.—M. J. L., Springdale, Ark. 


POPULAR SCIENCE 


INVENTORS 


NOW Is the Time to 
PATENT and SELL Your Invention 


Now, more than ever before, is the right time to patent your inven- 
tion.” Why? Because manufacturers everywhere presently engaged 
in war production are looking ahead to the future by buying up 
Patent rights now, 0 they will have new and attractive items to make 
and sell for civilian consumption as soon as the war is over. This is 
what happened during and after the last war. Hence, the smart thing 
for you to do is to look ahead to the future too, Protect your inven- 
tion by applying for a patent now, so you will be in position to cash 
in on an outright if on the royalties your invention will bring. 


Patent Guide Shows What To Do 


Our “Patent Guide for the Inventor” answers many important 
‘questions concerning Patents that inventors constantly ask. It telle 
‘what facts, details, drawings, sketches, etc. are necessary to apply 
for a Patent; how to protect your invention through dated and wit- 
neased disclosure; how to do this AT ONCE to safeguard your 
rights; how Patent Office Records can be checked to determine 
whether the invention is probably patentable before filing fees need 
bbe paid; discusses coats involved and m practical way these can be 
paid as the application progresses. It tells how some inventors se- 
cured financial backing; how many simple inventions have proved 
large commercial successes; how Patents covering improvements 

‘can be profitably utilized and marketed; tells countless other 


facts of interest, 


Why You Need Expert Assistance PAGES 


‘The Patent Laws were enacted for your benefit—to give you protec- 


fee te Porn ole re ivan eee ver 150 
fies ete erence ne Sete a raat 


Office advises the Inventor to engage a competent Registered Patent Me A . 

Sion seg secre snes cemeeee e ae [ 
nese Scheer ee lechanica 

yang og Nene 


Take First Step Now 
eae (CARENCE A.O'BRIEN 
Pees & HARVEY B. JACOBSON 


vital to your success. Remember—in Patent Matters, AC- | 
TION is IMPORTANT. Delay can be costly. | Mail the cou- | CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 


pon in an cere oF paste cm a penay pesteand NOW. 1 peel ned ay 
CLARENCE A. O'BRIEN & HARVEY B. JACOBSON | 32-€ Adams Building, Washington, D.C. 


! 
i 
Please send me your 48+ 
“Worthy of your Trast”” | Inventor and repared “Record of | 
Invention “form FREE." thle “request ‘doe ‘not | 

' 

! 

! 

1 

I 


Regitred Poet ate | Tpentlon” 
32-£ Adams Building ! 
Washington, D. C. 


Get This 
FREE BOOK 


IMMEDIATELY MAIL COUPON TODAY! 
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‘Today's Thinkers 
‘will become 
Tomorrow's Leaders 


TODAY is yesterday's tomorrow. Has it 
added anything to your life? Have you 
moved forward in thought as well as in 
time? Those who wait for today’s events 
to give them the cue as to what to do, will 
find themselves lagging behind. The present 
is only a pedestal for progressive men 
and women to stand upon to see beyond, 
to look ahead to the great tomorrow. All 
about you are only the evidences of what 
has been done. They are now history—of 
the past. Can you visualize the tomorrow, 
next week or a year from now? If you can- 
not, you are a slave of the present, and 
marked for a life of uneventful monoton- 
ous routine. 


This FREE book will give you 
a new view of Life 


YOU CAN possess the imagination, the creative 
thought and far-reaching vision that’ has produced 
tome of the world’s most dynamic characters. Behind 
every new development, act of progress or mucces 
es tae thowche—s creative ies: Thowsands to- 
in the privacy of theie homes, unknown, un- 
Hist, we" ting meret pelecipeg for staclatng 
the creative, unused faculties of mind. From their 
thoughts will come the new industries, fnance, busi- 
ness, and civilization of tomorrow. ‘These thinkers, 
men and women like yourself, are using a METHOD 
OF MIND DEVELOPMENT taught for centuries, 
‘which will fit them for a place of leadership in there 
Thos "walks ‘of le. SHARE THEIR’ SECRET 
of accomplishment by writing your request for this 
book to the Rosicraclng, ‘Therein wil be explained 
how you, too, may acquire these teachings which 
‘mean so ‘much to you in the new tomorrow. 
‘Addeess: Scribe H.1. E. 


The ROSICRUCIANS 
{LAMORC} 


SAN JOSE 


The ‘Rosicrucians, San Jose, California. 

Tam. sincerely interested in an intelligent 
method ‘for ‘stuaning & mocersbip of lie.” Sod 
me. without ‘obligation, your FREE Book which 
Explaine how T tay recelve and we your apeold 
‘ethod. 

Namen 
Adare 
(The Rosicrucians 
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proves you dont have to be a gealus 
fo bean inventor. It shows how some of 

je impplest ideas like the paper cp and clamped fruit ar top 
nsde huge fortunes. Str: Yates gets you started efoto 


What manulacturers want before you waste time an impractical 
inventions! Special chapters ‘on Uncle Sam'y call for 
‘the 


ier ses oon yy Soon Fa oak 
Sie Sees eae ee arecdak anes tase ae 
Sie na: Mer Ber ae Er baer atin tne 


DEGREE IN 
27 MONTHS 


ENGINEERING 


fame ere 


“ition: Lage 


High School Course 
at Home sere ee an cee 


ilealeot ts eldest aco work prepares or cle 
fttance gram. Standard. 8 tori eee Di 


oe SES 
Bae hey 1546, Drexel at 8th, Chicago 


Clean out car radiators thoroughly 
after draining anti-freeze. Use 


Sani-Flush 
@eeeeoeeoeeo1ee 
pai ELeCRICAL ENGINEERING BP 


ELRCTmICAL © 


10¢ and 25¢ sizes 
Directions on can 


Su lous 


Shane Sulttime 
GEO. MASTER GARMENT CO. 
Dept: D-85, Ligonier, Ind. 


POPULAR SCIENOB 


Shows exactly 


how to do ALL 


repair jobs on ALL trucks built sin 


MAGINE having at your fingertips every 

‘essential repair fact and servicing pro- 
cedure on every make and model of truck 
Built since 19961 

‘Better still, imagine having all that ine 
formation described in simple, step-by-st 
Instructions so clearly illust 
drods of photographs and ci 
grams that any mechanic 
truck repair job required! 

‘Over @ year ago the engincers and tech- 
nical editors of MoToR Magazine set to 
Work to produce this amazingly complete, 
Authoritative, Truck Repair Manual, Based 
on more thu 150 individual service man- 
als produced by the truck manufacturers 
themselves over the past 7 years, it puts 
everything ‘any truck mechanic needs to 
Know about trucks within the covers of a 
single big book, It is so necessary a part 
of every mechanic's tool kit that hundreds 
fre being sold every week to garage owners 
fleot owners, the U. 8. armed forces and 
truck mechanics, Best of all, you can try 

it out, examine it 
to your heart's 
content, before 
you need even 
decide to buy itt 
Here are some 
of the features 
which make 
MoToR's NEW 
TRUCK RE 
PAIR MANU- 


rized “tool” in 
‘America’s auto 


i 
J) Sbsotutely reti- 
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‘able and correct. Every paragraph of in 
structions has been checked by the truck 
manufacturer's own engineers, 


2. Its 905 pages, 1400 pictures and di 
grams show numerous repair shortcuts 
find easy methods which save time and 
money. 


3. It covers all Dicsel engines and Diesel 
Fuel I ws, and contains 257 

data never before 
4, Its specifieation charts for tuning up, 
valve systems, engine bearings, Diston and 
Fing clearances are complete and author 
tative to the last decimal point, 


5. It fs apectally indexed for finding the 
Shawers tovany repair or servicing probe 
lem in @ few seconds, ne 


G. It is specially bound so that it lies open 
for, warking-while-youread. A big. book, 


7. It is absolutely up-to-date, 


SEND NO MONEY 


imply fill out and mail coupon below. 
When’ postman brings “you the man 
ine it thoroughly. If satisfied that i 
{s just’ what you necd, keep it, and we 
will bill you on’ the easy ‘terms’ given ‘in 
coupon, if "not satisfied, return the book 
within 7 days and forget the matter. It's 
cusy_ a8 that! Better mail coupon now, 
ave copies. instock, to 
MoToR Book Department, Desk 26, 57 
Madison Ave. vie 
NewYork. NY" 


‘MoToR Book Dept., Desk 125, 572 Madison Ave 


Rush me MoToR’ 


HERE’S WHAT 
MoToR’s TRUCK 
REPAIR MANUAL 
BRINGS YOU: 


Contains over 300,000 re- 
pair and servicing facts on 
makes of trucks made 
ince 1836. Covers all Diet 
cl engines, including Budn 
Hereu 
the H 
pmpletely covers, all fuel 
from carburetor 


alo 
clman-Waukesha, 


cluding all magne 
tributors, ete. 
Covers all 


starter 
clutehe 

missions, front and rear 
driving axles, torque di= 
viders, transfer cases, 
i uni ston 
ing gears, shock ‘alwarb= 
es, whe even. wind 
hiield’ wipers 


FREE 7-DAY TRIAL 


lew York,NY. 


143 TRUCK REPAIR MANUAL POR 


1 
days" PREE EXAMINATION, If 0. 1 will remit only $2 


in'T days, and $2 monthly for’ months 
srment (68.25 4m a 
‘orelgn price, $11, cash with orde 


charge with final 
Feturn Book in 7 


Name. 
‘Address 
City. 

Occupation 


Name and Address of Employer 


lug 380 shppl 
5 POthermee Ewill 


AVE. 8c! Check here if you encioms 42:00 (@11.00 
feign} and te wl Pay Disinges dame tionest once 


Suarantes applies, 


FA. —- = = ee 
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N ow! SPRAYBERRY 
RADIO TRAINING 


TRAIN AT HOME 
OR AT CAMP. . 


more than ever before, Radio calls for 
trained men. ‘Tis ix your BIG opportunity! My practical 
Home 'rraining wit! Ot you quickly to move in any of three 
directions. ‘You ean have a splendid: Dusiness of your own 


Right now 


of civilian 
interesting. 
ood paying Radio jot Radio plants 
At°work on equipment for planes, tanks, ‘ships, ete. . 
Ok if you enter the Army. Navy ‘or Marines ‘my ‘Training 


will at you tor more inte 
Fating, better pay. 


NO PREVIOUS EXPERIENCE NEEDED 


pARryberry, ‘Training starts, right at the besinning of 

=. unfolds ‘each subject in a simplified.” logical, 
dable style. You learn. ‘Television, Fr 

ion, Signal ‘Tracing, "Mobile Radio (Auto-Fank) 

Aviation Radion Radio ‘set itepalr and Installation Work: 

You'will be prepared to cash in, on the coming great era 

Of Electronica and Electronic Equipment, ‘Your Training 

Wil not interfere With your present duti 


READ WHAT THIS GRADUATE SAYS 
“Salary Has Increased” 

I have finished your Radio training T had to 
laboratory with additional: equipment, ast 
Radio repair work that ‘can handle.” M, 
ty has increased to 80 {0 75 dollars a week. 1 thatalt 
See, ee meee, ees 
Duy. the ‘training that T received through 
''Asa Smith, Post Box 828, Ft. Leaven- 


EARN WHILE YOU LEARN 
‘Along with your Training, you will 
redelve my ‘siness Bullders, which 
ow You how t0 pat your knowl- 
ee eae Repair 4008 
thortly after you begin the Course, 
No'matter if you remain a civilian of 
enter military. nervice, Radio ‘Traine 
ing’ wilt give you & wonderful future, 
EASY TO START... 
Your success is my full reapensi- 
bility. Tenow ‘how’ to get Beaato 
Rerona so that you wilt Understand 
TeMSand ‘remember it 
GET THE FACTS ABOUT MY 
TRAINING—NOW! ALL FEATURES 
‘ARE FULLY EXPLAINED IN MY 
BIG, ILLUSTRATED FREE BOOK. 
WRITE FOR IT AT ONCE! 


RUSH COUPON jor BIG FREE BOOK 


pAYBERRY ACADEMY OF RADIO 
L. Sprayberry, President 
655-£ University Place, N. W. 


‘with higher 


(Seney 


sin 
enlarge 
Rave ‘an the 


{raninitter 


i 
| Washington, D. ¢. 1 
1, 2igage rush my FREE copy of “HOW TO MAKE | 
i 1 
| Name. Age. i 
1 paaress | 
1 ! 
| City. snSState 1 

"ial in envelope or paste on pena postcard) 
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esi TO MAKE THIS UW/QUE 


-SAVING TEST 
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Feetocfersnens inde wiles yoo nothing 
Automatic Sup: pangs Evaniele 
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a sEraepepn arawntree 
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‘Secoretien soesice 
‘Seto Wey ve us soca 


\d opportunity for aausual sales 
rock, tractor owner 


arts sa eee be 
Why ItPays To 


LEARN PHOTOGRAPHY NOW 


Never before so many job and car 
opportunities! Photographers nee 
Im business, Industry, science. N.Y. 
‘ates winning promotion, higher pay ia. 
Forces, Qualify at America's largest, oldest 
School, Resident ‘or home study. PREE eat 
‘Mog deseribes ‘commercial, portrait. motion 
Dleture nnd color courses, Write today! 

4. INSTITUTE of PHOTOGRAPHY, Dept, 10 W. 32 SL, New York H.Y. 


FOR YOUR CONVENIENCE 


it has been arranged so that you can call 
Western Union from your home and the 
charge for the telegram will appear on your 
next telephone bill. Call from coin box also, 


ta MEI N's SHOP. 


ene 


Znrefully tiled 


NEW VESTPOK D DRY SHAVER 


Only * No Electricity, No Soap, 


Water or Cream 


ar share oe he ma 
Seer dares ee eerat 
i alae uaa i 
fent, practical razot ever invented, Sent post= 
ie ee ae Ua eat 
ie ee eee a 
Gift. “Malls now 
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WINDOW ‘ SIGN LETTERS 


comperity. Our Pree back 


PLASTEX INDUSTRIES Dot 2 1085 Washing Are New er XY. 


The“ SECRET. WEAPON You MUST Have! 
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BF 


pensive mechameal contrapuons. No heartbreaking wat for 
muscles, “Actually, a8 you execute the gnps and ¢wists 
LIGHTNING JU-JITSU, your body develops a, smoothness, 
firmness and agiluy that you never dteamed. you'd have, Irs 
easy! Just follow the simple instrucuons in LIGHTNING 
JUJITSU. Cleatly writen and sllusteated throughout with more 
than 100 drawings, the principles can easily be followed step- 
by-step and learned in one reading. 


Today's Toughest Fighters Are Ju-Jitsu Experts! 


itt Yes, even though you 
powerhouse lies concealed in that 
waiting to be sprung by the cummando-like 
LIGHTNING JU:JITSU, 

Just think! You need no longer be pushed around by a brure 
qwice your size You need no longer be tortured with (npht 
because you lack confidence in your own ability 10 take care of 
yourself, Your loved one can now look up to youu, certain that 
fo one will dave lay a hand un her while you te around 


IGHTNING JU-JITSU, the des 
WHAT IS THE SECRET? {i'S\cthnigoc ot cosmersnsck ser 
devised, the science which wens your enemy's. weight snd 
sce aint Kill. A secret weap Cevuny Bat i 
Tn your bare bands it becomes a weapon that shatters your at 
sale wih the pec and chocncy of igh ping 3 
‘effortlessly as you'd toss a " . 


LEARN AT ONCE! i fivincibie technique’ NOW!'No cs 


gree! 


men prnon 


5 Getenders of our public safey are rio tore 
mit Even sa the school, boyn of teen age are beg 


fend st bac 


MAIL THIS COUPO 


NEW POWER PUBLICATIONS, Dag. 


Sharpens you 
erdincting 


your treads respect yew, 


prompely 10 get Jour [re (0? y al 


Know Electricity as Experts 
Know it—and Get an Expert's Pay! 


The Ccatk Library of 
Practical Electricity 


Hamp’ tfets 


TECHNICIAN 


tase at Home-| Many Make'60 a Week 


Make $5, $10 
tn Soare” Time 


il me FREE, without obligation, your 64-page book, 
Win Mich Rewards in Radio." a 


26 Please mention Porvtar Screxce Moxtity when writing to advertisers 


| spasms of Bronchial Asthma thru 


Mechanically Iuclined Mon 
HOME APPLIANCE 
REPAIRING 
Offers Big Money Independence 


America’s War Made Industry 
Restlgion of manufacturing has cpeant thn, the ea who 
Sleaners, washing machines, motors, welding. nickle plating, 
Se: en ee eaten ee ait see aie oa 
SiailS aN Seaeaate santas bus 


No Previous Experience Needed 
‘The ability to hold and use artoo! plus an ambition to_make 
Honey Weal har’ Fou! neea"te betome’s succesetul Repat 
Bios owner 
Full Time or Spare Time 
Work aa many hours as you want, 85:00--86,00 an hour often 


New Course Tells All 
Our new course on Home Appliance Repairing rotusely 
fllustrated shows you in simple, easy to undersiand language 
how fo make all repairs. build tools you need and how to get 
business to come to you. Price of course Is 40 low that your 
davings on your own household repairs will quickly pay for tt, 
Send today for complete PREE Itterature on how you too can 


wet starved 
CHRISTY SUPPLY CO., 
2835 N. Central A\ Dept. D-401, 


Chie 


ARTISTS MAKE MONEY 


Find out your ability, Send name, age, occupation and 
address for Free Vocational Art 


RE-STRING RACKETS 
AT HOME—EARN MONEY 


Modernize Your Gun! Improve Your Seore! 


Mort durable grips made: Positively une 
mith de. Wesnon, 


ae ‘ory, ‘walnut, onys, etce 
CATALOG: “Dealers Wanted. 


‘SPORTS, INC. ,(Mfrs.) 2850 N. Clark St, Dept.S-5, chica, tM, 


Good News For 


Tow prices, Fi 


‘Asthma Sufferers 


You guile from choking, gasping, wheeting, recurring 
attacks of Bronchial ‘Asthma, hefe Te. good nets Tor yo 
‘A prescription called Mendaco perfected by a physician n 
is private practice contains ingredients: which start git= 
Culating tra the biood within a very short time after the 
first dose, thus reaching the congested Bronchial tubes 
where it usually quickly helps liquefy, loosen and remove 
thick strangling mucus (pblezm), thereby promoting freer 
breathing and more restful sleep. Fortunately Mendaco 
has now becn made available to sufferers from recurring 


drug stores and has 
proved so helpful to so many thousands it is offered under 
& guarantee of money back unless completely satistactory 
You have everything to gain, $0 get Mendaco from your 
druggist today for only 0c: The guaranteed trial offer 
protects you 


POPULAR SCIENCE 


A Complete and Authentic 
Reference For: 


Mechanics Draftemen 
Engineers Aviation Mechanics 
Toolmakers Sheet Metal Workers. 
Machinists Technicians 


Pattern Makers Students 


THE LAST WORD In 
UP-TO-THE-MINUTE DATA 


Over 400 Charts... Tables... Formulae... 
Graphs . . . Illustrations . . . Equations . . . Geo- 
metric Figures . .. Diagrams . . . ete., all brought 
up-to-date, Many published here for the first time. 


JUST WHAT EVERY WORKER NEEDS 


Brand New—Complete Ma. 
Handbook of all 

id mathemati 
cal data, Indexed for quick 


NO OBLIGATION UNLESS Feference. Completely il 
YOU ARE fiome to oaks om Letaon 
COMPLETELY SATISFIED Mili Mochinen Stew Machines, Shaper, Dri 


Examine this modern Handbook 
with all the new 1948 information Gear, worm and screw measurements—metal prop- 
and data pertaining to Intest pro- erticn—use of 
duction methods, new tools, new 
operations . . . with an iron-clad 
guarantee of your Money-Back if 
you are not doubly satisfied. 


ALPHABETICAL PROBLEM FINDER 


Suppose you .want to find the pitch 
diameter of a worm wheel—or know 
how to convert measurements of cir- 
cular inches into square feet—or how 
to determine the weight of specific 
metals from cubie inch mea 


ithm tables—complete data for ad- 
justment, settin ‘and specifica- 
tions of diesel and gasoline motors—and 
lover 400 other subjects, charts, tables, ete. 
make this new machinist 

handbook complete in’ every 
detail. Keep a copy in your 
tool Kit or shop locker. 


Wilcox & Follett Co., Dept. Ps-5 
1255 So, Wabash Ave. Chicago, I. 
ments, Please send me your Universal Machi 


at's 


«.. The Universal Machinist's Hand. Handbook for only $2.00, postage prepaid. 

book is alphabetically arranged by I am enclosing check or money order with 

subjects and problems so you can find the understanding that T can examine it 
the solution to and return it for full refund. 


your specific 
problems with- 
= out having to 
‘'thumb 
through” the en- 


—— tire book. 


SR 

‘Address . nt 

ey ee 
Send COD. Postage and C.0.D, Charges Extra 
(Please donot’ send €.0.D. orders fram Canada) 
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REPAIR ANY 


MAKE CAR- 
FrODAY, 


Helps EVERY Me- 
‘chanicmeven experts da 
repair jobs easier, quicker 


Uneotn 
Uncen 


a tontom 
Keburn 
Austin 
Buiek 
Codillac 
Chevrolet 
Chrysler 
Cord 
Be Soto 
Dodge 
Ford 
Grahom AUTO MECHANICS, INSTRUC- 
TORS AND STUDENTS: 
m 


The Leading 
ses Maga 
zine, 572 Madson Aves 

lew York, 


i 7 DAY TRIAL 


‘Automotive 


MoToR BOOK DEPT., Desk 25, 572 Madison Ave., New York, N.Y. 
rae 

i 
cave 
occuraTiow w murcoven 


GAVE 3c! Check here if you enclose 85,00, We Will thea 
OSA SEL Sh ee ies sees Se wi ten 


AGE 


STATE 
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~~ 


mp 
BEATS} 
the World 


Better Built 
Lower Prices 


PERS is, (other ane) 


RADIO== ere 


ruivalent to three 
Shiiismea Tera. ail expense lo 
The Dodge Institute, 503 Monroe St., 


Valparaiso, Ind. 


> WE COLLEGE OF SWEDISH MASSAGE 
"100 €. Onio St, Dept. 870, Chicago 


bearn CARTOONINGF 9 


1 on 3 
eto for PRE LES, 


DO YOU 


run as high as $50.-4100, weekiy after 8 few weeks home trainin 
Snot, medical -or ebiropody—easy" terme, ‘no further capi 
‘beeded, 0 goods to buy. ath Year, Write for free booklet, 


Stephenson System of Foot Correction, 62 Back Bay, Boston, Mau, 


freauy needed profession, 


don’t WORRY 


Why put up with years of 

needless discomfort and 

worry? Try a Brooks Auto- 

matic Air Cushion, This 

marvelous appliance per- 

mits the opening to close, 

yet holdsreducible rupture 

Securely, comfortably—day 

and night. Thousands report amazing results. 
Light, neat-fitting. No hard pads or stiff springs 
to chafe or gouge. Made for men, women and 
children. Durable, cheap, Sent on trial to prove it. 
Never sold in stores. Beware of ir is. Write for 
Free Book on Rupture, no-risk trial order plan, and 
proof of results. All’ correspondence confidential. 
BROOKS COMPANY, 160-B- State St., Marshall, Mich, 


POPULAR SCIENCE 


Just as plastics are vital co modern transportation— 
in streamlined cars and trains, fighting planes and 
future air taxis, PT boats and cargo carriers—so also 
a knowledge of plastics can be vital to you... and 
can take you farther and faster in your chosen career. 


There is a tremendous demand for men and women 


CHOOSE YOUR INDUSTRY 
WHEN YOU KNOW PLASTICS 


vdasery that oe 


You won't ose « mia 
Your training for » 


Plastics... by sarting your 


PhoseBout Balding Ome Eawipment 
Efentilen, shorn, Scentibc Appareus 
Home Building Hardware and Interior 
Decoration. 

READ WHAT STUDENTS SAY 
“My enrollment. has already vested me 


~The course is 0 and elicit 


ton Sd ey on wn deg 


“Please accept my sincerest thanks 
providing + thorough aad peactical 
‘Pronch to the feld of Plation” BW 


‘New York 


Name. 
Street 


City 


Get into this new, fast-growing field= 


from your present work 


‘YOU CAN LEARN AT HOME EASILY 


Few subjects are so well sited vo home seudy 2 


ed in this exciting new giant industry... The 
future is so vast that some predictions scem exag- 
gerated—almost fantastic—but the fact remains that 
plastics are already important parts of many major 
industries. 


GOOD JOBS NOW and at WAR'S END 


Now a vital, growing war industry, plastics look forward 
to peace-time developments of unlimited scope. These new 
materials may be used for fabricating buildings, complete 
automobile bodies, intricate new machines, new systems 
of communication. When the war is over and competition 
for jobs is really keen again, will you be all ready t0 go 
ahead with an industry that’s really going places? Will 
you have the knowledge that employers want—the tr 
for a big-time career in plastics? 


portunities for men and women with plastics 
training. The courve i illusrated with hundreds 


Te vighe 


horitien 
NOW IS THE TIME TO ACT 
out how the Plastics Instieue can help YOU. 


he coupon for your copy ofthe large FREE 


send the coupon TODAY. 


INDUSTRIES TECHNICAL INSTITUTE 


1220-D Chenin Bldg. 


(626-0 LaSalle-Wacker Bldg. 


194 So, Alvarade St. 
Chicago 


Los Angel 


MAIL COUPON FOR FREE BOOK 


~~, Plastics Industries Technical Institute Dept. 5 . 
1626-D La Salle-Wacker Bldg., Chicogo 

Gentlemen: Please send me the book let “World of Plastics" and information 
on your training program. I understand there is absolutely no obligation. 


Age ‘ 


MAY, 1943 


learn 


ELECTRICITY... 


BIG WAR WORK FIELD-BIG FUTURE ! 


For Beginner or Old Timer — 
a simple, practical training 


and reference set. See it now. 


1 Costs You Nothing to 


Examine this 3-Vol. Set of 
COYNE ELECTRICAL BOOKS! 


SEEING is believingt That's why 
Twant you to look over this bis, 
ew, amazing 3-volume. Reference 
Beton Practical’ Electricity! Pree 
pared by experts—packed with 43 
Years of experienc: 

lain. undersian 


FOR THE “BEGINNER” OR 
“OLD TIMER” 


Covers everything electrical, from 
simple wiring to. D. 


auic! 


ly. 


electrical probiem 
clearly, completely, 


USED BY HUNDREDS IN 
THEIR DAILY WORK 


Electricians, maintenance men, ale 
‘cadeta, radio) men, turn to this great 
Set for practical lelp om the Job or 
fo further thelr knowledgeof Eice= 
frielty. Big 3s x11 inch pares, hand 
fomely bound nredandyotlicatherette. 
tee you'll be proud to own and use. 


FREE WITH BOOKS’ 


Feadarterddtate"ening yo'tat | Auco Electric 
clude certificate entitine you wut Elect 
REL Technical Service by the iectric Si 

yyne Staff of Instructor ei 
‘sonal advice by mailon aay Diesel 
Bubject. Clip coupeat 


WC ewis, Prem, 
BS ting Se catcase 

me the bar Ssvaluiee NEW EDITION 
cova trical and Radio, Raterence Ency- 
fag the Books: Ti ceher retura them OF se 


‘eleviston 
diciontog 


your $0 98 yrd thea $2 oat ual the total 
Brice of $13.95 paid. 


300 Mews 


wention Porctar Screxce Mostuny when teriting to advertisers, 


HEAR A WORLD OF SOUND 
THROUGH THIS TINY MAICO 


fo hear even © whisper with loud 


Vacuum Tube 
Hearing Aid 


for FREE BOOK — "La 


inventions Wanted 
Patented or Unpatented 


Inventions can now be safely sold without patenting 
txpense. If vou have m practical, useful idea for sale, 
| ‘ither Unpatented or patented, Write tedayt 


Chartered Institute of American Inventors 
Dept. 3, 631 Pa. Ave. N. W., Washington, D.C. 


ATENTS/’ 


AND TRADE MARKS 
| C.A.SNOW ECO. 


Registered Patent Attorneys Since INTS 
Write for Free Beak and “Certification tan form 
427 SNOW BUILDING, WASHINGTON, D.C. 


£||OL ENT Se 


eription of yout invention, and $5.00. \1 will maken 


Now She Shops 
Cash And Carry 


Without Painful wvalty 
Many sufferers relieve nagging backache quickly, once 
they discover that the real cause of their trouble may 
be tired kidneys. 


Pereonat 


fence on all 
your patent 
breblems. Send 


‘The kidneys are Nature's chief way of taking the ex- 
cess acids and waste out of the blood. ‘They help most 
People pass about 3 pints a day. 

‘When disorder 


f kidney function permits 


Toss of pep 
| welling, puffiness under the 
| headaches and dizziness. 
Don't wait! Ask your druggist for Doan’s Pills, used 
successfully by millions for over 40 years. They give hap- 
by relief and will help the 15 miles of kidney tubes Bush 

| Gut'Daisonous ‘waste from your blood. Get Doan's Pills, 


POPULAR SCIENCE 


ay All 0 More GOOD JOBS in 
CAREER 4 
Vi 


A GREAT FUTURE! 


Complete Aeronautical Engineering or Master 
Aviation Mechanics te Ci 


want-ads for proof of this 
urgent demand. 


The War Production program bi 
for Aircraft Draftsmen, Macl 4 
tural Draftsmen, Electrical Draftsmen, and’ Structural 
Draftsmen, The Draftsman always comes first on any new 
project in manufacturing and industry—peace or wartime, 


cuntiss  wricnt The Draftsman—“The Key Man” 
TECHMICAL SY INSTITUTE in War or Peacetime Industry 


GRAND CENTRAL AIR TERMINAL No new machines can be built, no airplanes constructed, 
[GLENDALE (LOS ANGELES) CALIF no bridges or buildings erected, no ships or submarines 

launched until the draftsman has completed his work, 
Real immediate opportunities exist in Dr thespro- 
fession upon which all construction is. v ndent, 
Dratting is clean, interesting, well paid work, Steady 
ployment. Investigate today what’ Drafting offers you! 
Help your country’ in a vital War production job on th 
important Home Front—and help yourself to a well ps 
job in Drafting 


Learn in Spare Time,—at Home! 


for at the College in Chicago) 
With our easy. step-by-step lessons, (and the tools we furnish), 


For full inlormation. address Depart 


Every technical man 


needs this book ‘you can learn in your spare time at home, Convenient terms, Ts 
Boye to ou easy ito Tear Drafting by the Chicau 

EXPLAINS fully the fech Method we'll send you a Trial L No charke 
the alide rule—how ‘now OF 


complicated. problema 
Sane’ and accuracy. A_nece 
Sary tool for every mechan 
Graftsman, engineer, elect 
flan, student 


ost card oF the 


tounderstand. 

‘ule principles: 
Use of ‘the slide rule: poly 
phase rules: circular ‘slide 
Pules: éaleuiations involving 


TRIAL LESSON 
Send Coupon 


strated.  MONEY-BACK GUARANTEE 
‘This ie the biggest xelling book on the sil 
Onder your copy today. IE, not completely 
feturn the book In 5 days and we'll refund Your mone 


E-219 Tech. Bidg.,2000 S. Michigan Ave 

Yes.—please send me FREE Trial Lesson 
CAircratt Dratting Machine 
CG Electrical Drafting 0 Structur 
Architectural Drafting — Building 


Name. 
Address 
City 
Occupation 
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‘xro AVIATION 


Thain 


How 


“LINCOLN 


725 Aircraft Bl 


to Tustles Through Scientific. 


CRIME DETECTION! 


Taye taught thousands thls exciting, profitable, 
ie 


FREE TRIAL LESSON 
proves you can learn quickly 


arioNat ceapuaTes 
‘GOOD POSITIONS 


Right now-—plan for bo 
RADI 


Brevent fop'and fearn Rab) 
Bow miracle industry ineluding Radio, 
Elcctronics ‘and Television. 


SET ON TECHAIGAL FRONT | 


INSTITUT APPLIED SCIENCE 
1920 Sunnyside Ave., Dept. 1365, Chicago, 


* * * Sell your Typewriter to 


cin H 
imazing © method (of. training whic 
Brine fastruction x9! you right in your 
niaue Rraiping ‘tactlties 
ae iome'raining based s 
oot School shop rine\ples.~metho 


Uncle Sam. 


Call the nearest Underwood Elliott 
Fisher Branch Office for details. 


cs | aoa Herr Name Eicher 


Service 


shad Aa Ss 


‘Men of oll oges enrell. 
NATIONAL SCHOOLS 
eles, Calif. 


chicago Ttinors Ce 


an 


1 National Schools, Dept. PS-5 (Mail in aovaope or | 
1 4000 So. Figueroa, Los Angeles, Calif, P"* o" Perry Powel) } 
1 Moil me FREE, without obligation, one Lesson and Op} 
| portunity Book, with full details about how | CAN become 


Ya RADIO Technician. REE 
TNAME act__} rings 
¥ ADDRESS. i saveate 
lov. --------- of eee! 
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Don't Wreck Your Future! 


'OO 5 


Protects You Against 
SICKNESS-ACCIDENT 
HOSPITALIZATION 


How easily your plans for the, future can be- 
tome ‘st po ef! Should 
mnisfortun 

Surance policy gives you TRIPLE protection 
(i) Bickhess (2) ‘Accident (3) Hospitalization. 
‘The Old, Fellable George Rogers Clark Casualty 
Company ‘offers. you this ‘new. kind. of ‘plley— 


Tt provides. $5000.00. accumulated cash 
Deneits for accidental, death. Pays. up 
8150.00, monthly for accident dis 00. 
‘month for sickness disability, 
for Hospital expenses, Other liberal, benefits — 
all for only $1.00 a’ month. No agents —no 
Ted tape no medical examination. Write today! 

CLARK CASUALTY CO. 


eatin: 


HOW TO PROTECT, FINANCE 
and SELL YOUR INVENTION 


Qpr FREE ROOK and other literature available to ous 
ta 


others did % 
Srranged parinersbips--how they made contacts with 
Manulacturers--how they dictated royalty arr 
ments—-how much money they made—ho 

f market. Our new FREE BOOK diacl 
Quick revenue {f your Invention is pate 
ble with pront possibilities. 


THE FIRST STEP 


‘The first step in getting your invention ready for mar- 
Ker is to make a\dated record of [t on our “invention 
Record’? Form. "this Form properly filled out and wit: 
Ressed. will be invaluable to you {ater in establl 
‘of Your invention should need tor au 
rad have It-witnessed in this office when 


Machine or Too} Design 
Many. mating 8100 %0. 


through 


quay, 25 a week, Ex 


me Rome: 
aime indi 


the Originator of your devie 


Protect Your Invention NOW! 


We have many letters in our files from manufacturers 
Fequesting inventions. Today's demand for new devices 
[Sfremendous—added to by emergency needs. Protect 
Your invention new with a U.S. Patent. By acting 
bromptiy vou may prevent another Inventor wetting th 
ahead of you at the Patent Office here in Wanhington, 
‘The first step te to teh and description of 
Your invention 9n our “Invention Record”. have It wits 
essed and mail It to us. We will then mal 

ofthe U8, Patent Ories Aes to ascerta 

Bet Pahould make NOW: 


fon le 


vou can Destroy 
Your Enemy Quick! . 


EA ONE-MAN BLITZ! Strike with 
Commandolightning! Youdon'tneed 
ox-like muscles to use Super Ju Jitsu, 

most powerfulof alldefensoand attack 
methods, Technique is the deadly 
Secret, 'Braina count—not size, not 

Strength. Almort miraculously efficlent- 


Gain Self-Confidence 
KNOW how YOU caa lick brates 
vice your size with your bare hands 
only, even when they are ARMED 
St om, knife, club. Get ready now 
Toray eierreey ratect your loved 
‘nen Arla sele-ctudy courosfoee 
Joadcable-quick: Naber hesitate 


‘Send for Exciting Detal 


Washington, D. ©. 
ow to 
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PREPARE FOR A 


GOOD JOB 


OR A BUSINESS OF YOUR OWN 


"RADIO 


WITH THE AID OF 


MOVIES 


ADIO trained_men are more in demand than 
ever before. Radio manufacturing plants, now 
100% in war production, are calling for more 

trained men. Millions of radio’sets must be kept in 
tse today. ‘Frain quickly for this great War-time In- 
dustry that has a real peacetime future. 

America is using movies as never before to help pre- 

re her workers and fighting men faster . . better. 

eForest's Training, alone, offers you this stream- 
lined aid to learning Radio at home. You receive a 16 
mm, motion picture projector and reels of film. . . 
which help prepare you QUICKER . . . EASIER for 
today's many opportunities in RADIO, ELECTRON- 
ICS and COMMUNICATIONS. 

In these MOVIES, you actually S-E-E what takes 
Jace in a Radio tube when the current is turned on. 

ou 8-B-E how a Radio antenna intercepts the wav 
from a Radio Broadcast station, You S-E-E the path 
taken by the Incoming signal as it travels through the 
various parts of a Radio Circuit, You S-E-E other 
fascinating, practical demonstrations. Learning be- 
comes fun’ the “DeForest's Way"—and think how 
much this modern training method can help you get a 
clearer, more vivid understanding of your subject. 


SEND TODAY for VALUABLE 40-PAGE BOOK 


‘This handsomely filustrated, up-to-the-minute new boo! 
«victory for You? shows how’ the practical DeForest’s 
method given you better training in Radio. You ‘will find 
Sut abot, this. time-tested. combination ‘of: “(1)” Visual 
‘raining (2) Modern, loose-leaf lesson materia) (3) Work 


Servier 
the Devry Corporation, ‘internationally 
known manutaclurers of high grade ©! 

ca equipment. (8) How $0) 
from training prepared tunder the sy 
Vision of Dr. Lee DeForest, one of the 
World's greatest sclentists and tnver 
tora in'Radionna Electronics s+ a" 
ther: imely facta. ou owes it to 
Yourself to get this helpful intorma- 
tion'at once. Zi 


(Malt COUPOU TODAY), 


H DE FOREST'S TRAINING, 

le 
Fak td mete arte tok 

| Hae ane rane a, 
oe Tee 

! 

| 


V paaress. 
1 


Name., — 


| ow. sta 
Fase souobn ba pened pated wall tn onelpe 
four U. 5. WAR BONDS and STAMPS | 
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“LANGUAGE IS A WEAPON” 


= = » In global wor every bronch of our combat 
‘service stationed in foreign countries or at hor 
‘duly Who speck foreign 


SPEAK ANOTHER LANGUAGE 
quickly, easily, correctly 


by LINGUAPHONE 


, men, and wome 
occupa iP find’ special” opportunities "he 
ond brood iF they ‘commend foreign longu 
For a thorough end sound practical ki 
thousonds of forward-looking people are finding 
the world-fomous Linguaphone far-eye Conversa- 
tional Method the rational ond modern way to 
I ‘peak ‘ond. read a new language, they 
ime, work and money, 
raining vat" leisure’ in’ the 
WN’ HOMES, 
“A faculty of 250 fomous language teachers ma: 
Linguephone Home-Study Courses in 29 languages: 
RUSSIAN. JAPANESE. SPANISH 
PORTUGUESE FRENCH GERMAN 
TAUIAN CHINESE NORWEGIAN 
Send for FREE Book—Call for FREE Demonstration 
LINGUAPHONE INSTITUTE 
58 RCA Building, New York « Tel, Circle 7-0830 


* WANTED - 
IDEAS — INVENTIONS — PATENTS 


On new machinery and equipment of any 
kind that can be sold to the paint, chemical, 
drug and process industries 

‘Address by Moll Only 


K. CLARK WITHEROW 


Room 1908—R.K.0. NEW YORK, N. Y. 


noted Instructor 
JIU- 
A. S. BARNES & CO. 


ONLY $1.00 Dept. 35, 67 West 44th Street, New York, 


MONEY IN RABBITS-CAVIE 
WE BU 


ursuing this simple. 
RIVACY OF THEIR 


ind women, civilian 


defense workers, Army, Navy, 
‘$i—money back if not delighted! Send 


1 pat vow in touch wi 


(GuToOgN ENTERPRISE CO, EVSS. PEARL RIVER, 


‘COMBINED WITH 
Practical Mechanies Simpliied 


NEW 2elo-1 reading course! Now you can learn the 
fect, of ell ed ty rat =] 


‘age. Learn cacy way to multipy 4 Gpures byt Bi ‘Cima 
tues without ‘ung ed fashiooed’mulipieaton, add 

Eisbs Serepewer trate miu 

Imi teeeeSeee ee 


I Dene erd erceasrsoet Sten Cutsianenatnsed 1 
| Pc Seas Seapitea" No sb in X 


1 rama 


INVENTORS 


OF TODAY WILL MAKE THE 


\\CA\\ GS a 


olghl Nag 


| HOUSE OF TOMORROW 


U. S. Marine | 


Instructor 
4 


For 
SELF DEFENSE 


and 


COUNTER ATTACK {5 THE TIME INVENTORS 


SHOULD PREPARE TO CASH IN & 


Think of the million and one structural 
details that m 
house 

plumbing, 
who make ma 


fetusts 


ir old dies and tools 
to con tory production. They 
will be eager and ready to buy new 
devices from you ingenious men who 
are getting your patent applications for 
ew and improved hou 
ments prepared and_ pro 
merica’s future standard of living is in 
ur hands! Is that idea you have going 
to work for 
the minute 
war's won? 
can! DON’T 
DELAY 
take advantage 
of this absolute- 
ly unique time 
NOW to pre- 
pare for the 
FUTURE! 


g 


SEE MILES AWAY! 
5-POWER TELESCOPE 


We've helped others 


for 45 YEARS 


++s++> WE CAN 
HELP YOU, TOO! 


The value of your inver 


SSIDINS OL NOA IGIND AWW NOdNOD SIHL 


Get this Handy ORI MITE 


Ohms Law Calculator! 


moderate. 


Get 


3\ Figures Ohms, Watts, 

Volts, Amperes— 

4 Quickly, Easily! SEND COUPON NOW 
cToR 


Ean ce: Noe EVANS & 


Washington, D. C. 
Send only 10¢ In coln to cover cost of handling. 6 Fash books and “Evidence of Invention’ 


OHMITE MFG. CO, 4943 Flournoy St, Chicago, IL ‘without cost oF obligation. 


I city and state 
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B News ¢ ‘HEATABEPHEAT 


Increased production 
means 
MORE JOBS for MACHINISTS 


and bigger pay for men who know their work 
hhome-study and reference course gives you the 
practical facts on machines and methods you need to ad- 


‘ip machine shop work. Take advantage of the other 
man’s experience as found in books, to solve your prob- 


The AMERICAN 
MACHINISTS’ LIBRARY 


volumes—2368, pages—2516 illustrations 
ned home-atuey couree and referents Wrery) 
‘This brary of machine shop, practice was written for, practical 
men. It eivée Jou the best methods for every Kind of mactiine 
rk. Tt fully explains lathes, drills. and other machine tools and 


Every Air Ward Cra 
fmergency fuel. NO SMOKE, SOO} 
Wos-poisenous. 


Tis operate butintate sted machine hese cetacean Ter TY9 LARGE, BOXES ot WEATARE 
Seep ane eeomacton, Ji ane etnies Pi at aad $100 Corcarsiore GAiLt..” caouan tabiet 
‘of help to the machine shop man who wants to i 


bi 
‘advance himselt J. W. SPEAKER CORPORATION 
r 4 UP, 


1675_N, WATER STREET, MILWAUKEE, WISCONSIN 


‘ed CARTOONS! 


Einar sZss 

NOW-—You, Too, Can Own a =z BAND INSTRUMENT REPAIRING 

7 Y ” ager i canancas sito 
“Field Marshal’s War Map y cary PRR atu Pu 

With Flagpaper Pins Marking Each Eaton Sens nena eee 

Day’s Shifting Tides of Battle SP CO.D. and postage: SELMER, Elkhart, Ind. 

mee, LEARN THE PICTURE WAY! 

TEARN AIRCRAFT INSTHUMENTS—DIPLOMA IN 78 WEEKS 


SCHOOL OF 
AIRCRAFT INSTRUMENT 


* *& & Sell your Typewriter to 


Uncle Sam. 


to the minute 


Niece Bestacken Sacelh sents OO eee Call the nearest Underwood Elliott 
percent tr tae ep 


lain: 104, move these in accordance with eect | | Fisher Branch Office for details. 
ARTIFICIAL ARMS-LEGS 


WRITE FOR FREE BOOK showing how FREE, 
Suite 412, new york CARNES ARTIFICIAL arms.legs have PUT BQQ| 
THOUSANDS BACK ON THE PAYROLL. 
Every limbmade to ft individual amputa- 

tion: World-wide recognition of merit since 1904 
BOOK SENT FREE—advisc whether interested 
in leg of arm- ligation, send for it now. 

CARNES ARTIFICIAL LIMB CORP. 
910 ast Dam sas ity, Mo. 


BACK 7, 
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with 


Tenclone. fe payment in full. 
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a DIMENSIONAL 
CONTROL 


2 New Textbook 


“Dimensional control” is a new basic text on gages 
‘ond their use in industrial inspection. Written for 
Engineering students, members of Defense Training 
Courses, and men in Industry who want @ more com 
plete knowledge of this phase of their work. 


‘An 80-poge book; 92 illustrations; 73%4"x 1056"; 
special stiff cover cloth binding—price $1.50 po: 
poid. Write todey for your copy. Your money will 
be refunded on return of the book if you are not 
entirely satisfied. 


| _ Mistory standards and gaging The electric gage THE SHEFFIELD CORPORATION, Dayton, Ohio, U.S.A. 

| Sclence of measurement in The multiole gage sabes 
Fined size gages The air gage | SHEFFIELD CORPORATION, DEPT.K + DAYTON, OHIO | 
Tolerances Thread tend mossupensnt | Please send me. copies of ional Control ' 
bk. of ant col se er copy postpsi 
‘Thikt hosb chavs fered ncokemrtenlat | tendo $__($1.50 per copy poutpoid). | 
Assembly practices The future of precision 1 name, 1 
Gaging policy I I 
Non-perishable cages Fits and tolerances | STREET & No. | 

1 


N OFFER 


AMAZING BARGAI 


factory service, 
‘Today all types of shop equipment have an 
added measure : matial training needed, Includes extra information on 
of. value, be- Recent radio developments. You may examine) the complete 
Sauce et ihe . sourse-manwal containing ail the lessons and review questions, 
Gauge of th in Your own home without any risk or obligation 
Ung replace. 
mente, tts 
mportant 
therefore, th 


il moving parts, and re- 
place those that are 
worn: Parts are avail- 
ts 


Keep in mind that the 
War Program has placed restrictions on all manufacturing 
facilities, and make your Ideal last... for the duration, 


Sharpening and servicing lawnmowers is highly profit- 
able. - + full oF spare time work. Put your Ideal in 


fiape'.".” sarhow when The Wemaind tthe greatest @ | No Risk TRIAL ORDER COUPON 


“SUPREME PUBLICATIONS, 328 6, Jeflerson St, Chicago, Illinole 
Eniptine complete Rasio Course PTO dade ies es coe 
THE FATE-ROOT-HEATH COMPANY P, aaa yo money tn full 


2543 BELL STREET @© PLYMOUTH, OHIO “= 
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HELP YOURSELF GET eeatas 
TMS LD | and your 22 can 
/. “Go to War! 


(See page 219) 
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INDUCTION aie 2 tina panera 


‘SCOPE SIGHTS, TARGO GUNS & EQUIPMENT 
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* * * Sell your Typewriter to 
| Uncle Sam. 
Call the nearest Underwood Elliott 
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AMAZING NEW 
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SEND FOR FREE BOOK=—ee Io 
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Fi E BOOK were eres 
Keanna elool i ata 
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AaL 
a | 


Victory, Model Handiweld 
dare Weider operates irom 210 
Boothe welders hlgher priced, 
SiPmetais: Not a toy welder that 
Uses carbons, but 

‘Standard coated rods- 

and 3/32 


PREPARE FOR 
AGOOD WAR-TIME JOB 


eee WITH A PEACE-TIME FUTURE! 


Mail coupon today for details of m 
famous Coyne “Learn by Doing” 

Tethod of practical shop training 
that prepares you for a goed ware 
time fobrwith a real future alter the 
war ieElectrcity,thebig-pay held, 
Serve your countey now by getting 
2 traising and at the same time you 
fell be helping youreell by prepare 
na for a'peacetlie future, Rae oe 
lack of money need not hold 
you back 


SU Finance Your Training 


Thachinery” paris, etc. 
aks Victory Sodel: Handiweld 
anywhere. to, Job 

igh 


: after your training period is over. 
iuney PRODUCTS INC., Dept. N-205, Cincinnati, Ohio. 


LEARN BY DOING 
STAM M ER? oye Teller sa, ny 


+ « You fearn quickly 

Jobs "on real ‘electrical ma~ 
chinery in my shops. Not a corre- 
‘spondence or a home study course— 
you are trained right here in my big 
Ehicago training shops. You don't need 
previous experience or advanced edu- 
Eation. Expert instructors guide youevery 
step of the way 


scietarg. | | EARN WHILE LEARNING 
Job Help After Graduation 


Electricity mean 
fany- trained men im 


| ents. It you 


MEN! WHETHER YOU ARE 16 OR 
UP TO 50—GET MY STORY 


T have @ mighty interesting story to tell about my 
choot that wil taverrat amy 
Sicacy.*-- Flin the coupon today’ 
fe pad youll gee my big FREE Catalog and al 
M,C. LEWIS, President 
COYNE ELECTRICAL SHO Ok oy 


A DANGER SIGNAL 


Often associated with Hardening of the Arteries, 
a Stroke, Paralysis, Heart Trouble, Kidney Disease, H 
And other grave complications. ‘Resultful treating city 
methods of the Bail Clinic have proven dependable e 
Yor neatly a quarter of a century: Send for PREE 

Blood Pressure Book today. No obligation. 
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fon tor nent Ro bllearion. Rady 
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‘CASH for practical ideas and invention, 
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POPULAR SCIENCE 


MANUFACTURERS write me for inven- 

tions. Let me sell yours, patented or not. 
‘Author’ Gf! book. “Profitable Investing” 
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comie-Ads, Arevie, Wisconsin 


‘WANTED! Lyrics, melodies for songs, We 
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DEAFNESS. Whs? Good hearing. without 
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POPULAR SCIENCE 


MENTAL, Science ew Course in Practical 
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at eachg You set-mastery nfuenc 
‘others, gett cic, Amasing 


selenite eitoverts etesied ‘Low rice 


Sire Semin Fal 
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Si reprises Be a, Timmediate Service! 
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Hall, ‘Soive your Brobiems throug ecien- 
a ining por. Witte Loca tor free = 
Sage enuze Me 

‘Sedalia, 
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today, 36 : ve grain 


explabing whe 
Switariutn Cl 


i, 108 #. Jackson, Elkhart, 
indiana, 


rice, 


$00 "Moen “iae., 


LEARN miantal Telepathy. Get the things 
you want ihe “telepaic “Way “quien. 
.,with, he power of sour sind Writs 
Quick ‘for Pree Booklet, or send St. Yor 5 
Weekly “lessons plus pérsonat instruction. 
‘Ailsa Telepatnie™ Guild, ‘Box S838, 
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nd dlacara glass 
attuction ‘Neer ta 
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se meares 51.50." Priniite, "Wauwatorn, 
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JUST A FREUDY CAT. 
by Jack Hanley 


ICE TO A YOUNG MAN ON 


‘THE GREEKS HAD A YEN FOR 
IT" by Gilbert 


THE PLAYBOY'S HANDBOOK 


Wherein divers writers delve pleasantly int 
subjects of exotic and impassioned inter 


FLERE are gathered in one pleasureladen hook, all the neces; 
sary ingredients for every gay playboy. An open “sesame” 
to hilarious, adult fun and frolie—a complete treasury of gaiety, 
burlesque and revelry—a handbook for the rollicking, regular, 
convivial fellow. 
THE PLAYBOY'S HANDBOOK is a clever, cheerful, sly collec- 
tion of contemporary American Humor at its best, dishing out 
suppressed desires right and left and misbehaving’ in a daring, 
gleeful, unexpected and uproarious manner. 
Ranging from the sublime to the ridiculous, from “LIFE IN 
HOLLYWOOD” in the year 1942 to “THE GREEKS HAD A 
YEN FOR IT” two thousand years ago; from Benjamin Frank. 
lin’s classic “ADVICE TO A YOUNG MAN ON THE CHOICE 
OF A MAIDEN” to Dr. E. F. Bo’ vice to “THE PLAYBOY 
AT FIFTY”—this farcical book is guaranteed to prove the most 
enjoyable reading of the year. 
DO NOT DENY yourself the enjoyment of these frivolities. Send 
for your copy of THE PLAYBOY'S HANDBOOK now! The 
rice is only $1.00—the enjoyment is a thousandfold. (Yo 
ave to chain it down to keep your friends from borrowing it.) 
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Ameri 
unlike enemy tanks, are able to fire with incredible 
accuracy at full speed over rough grounds. 


Among them are turbines, gears, elect 
anti-aircraft gun mounts, instruments and contro 


WY E the fighting men of the United 
Nations see action today, Westinghouse 
wartime products are at work—on every front, 
in every battle. 

Theres 


electric 


already thousands of these products 
, electronic, mechanical, chemical, 
plastic. More of them are cot and 
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In North Afriea, American tanks—equipped with 
a special Westinghouse gun device —are giving 
in forces new striking power. These tanks, 


lines open, are scores of Westinghouse products. 
ives, motors, 


In the Bombing of Germany, delicate, precision- 
instruments and radios direct our 


planes to their targets. Much of this blind-flying and 
navigating equipment is made by Westinghouse. 


Tune in the Westinghouse Program starring 
Jokn Charles Thomas—N B C Network, 
Sunday, 2:30 P. M., Eastern War Time. 
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rs, automatic controls—are on the job in hundreds of 
war plants « 


Westingh 


PLANTS IN 25 CITIES... 


night, the search goes on in our Inborator 


neering departments to find still Re 


In Russia, American planes—supporting the 
ground forces—are helping to win battle after 
le. Westinghouse builds parts for these planes, pro- 
cing the aluminum and 

they are made, 


In the Pacific, Wi 
and other types 
X-rays, 

ons are doing their share to lick the Japs. 


fuses, anti-tank shells, and other weap- 


On the Production Front, Westinghouse products 
—from generators to motors, switches, transfor 


« helping win the battle of production. 
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Troopers 
on Wheels 


A MODERN CAVALRYMAN 
IS A ROUGH-RIDING, 
HARD-HITTING MEMBER 
OF A TINY TASK FORCE 
THAT DOES A BIG JOB 


By JOHN H. WALKER 


tographs by WILLIAM W. MORRIS 


HEN America's new Army swung in- 

to action against the Nazi foe in 
North Africa, and on every important fight- 
ing ground since, our battling divisions went 
into combat behind a fast-moving screen of 
highly trained mechanized cavalry—scout- 
ing the enemy, probing delicately for his 
strengths and weaknesses, pouring back a 
flood of vital information that enabled our 
commanders to dispose their troops to the 
best advantage. 

This reconnaissance screen performs one 
of the most important services in war. The 
men who handle these missions are among 
the toughest, bravest, and smartest troops 
we can boast, and they are carrying on a 
proud tradition of American arms. 

For today’s U.S. cavalryman wears the 
crossed-sabers emblem on his uniform as 
proudly as any swashbuckling trooper of 
the glamorous past, although the weapon 
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In the scout car thet forms the nucleus of o 
section, nt stu 


he yanks out of his leather scabbard is more 
likely to be a Tommy gun than a saber, and 
the scabbard itself is slung on a burly mo- 
torcycle or a go-anywhere jeep. 

‘True, our Army still has crack horse out- 
fits for specialized work, but cavalry in 
modern war is mainly mechanized, and its 
basic function is reconnaissance rather than 
combat—even though the nature of their 
work requires cavalry detachments to be 
among the fightingest units in any army. 

‘The cavalryman in battle lives a life that 
can only be described as full and active. He 
operates as part of a miniature task force, 
usually well in advance of the main body 
of troops or far out on the flanks, often as 
much as 50, 80, or 100 miles behind the 
enemy’s forward positions. 

His is a slashing action—quick penetra- 
tion of border or road guards, a headlong 
dash down side roads or trails, a blasting 
exchange of fire with an enemy strong 
point or counter-reconnaissance patrol. 
‘Then in a moment he becomes a stealthy 
intruder, horsing his vehicles up into the 
brush or woodland, hiding them under trees, 
putting out cat-footing patrols to probe for 
hostile encampments in the dark. 

Always the cavalryman concentrates on 
getting the information, protecting it, and 
getting it back to the command post. In ful- 
filling his duties he must be tough as a 
commando and smart as a G-2 officer. 

Mechanized cavalry units go into action 
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ae 
CYCLE 
SCOUTS 


WITH 
TOMMY GUNS: 


EACH CARRIES 3 MEN 
AND A .30 MACHINE 
GUN FOR FLANK AND 
REAR PROTECTION 


plentifully supplied with technical tools— 
vehicles, weapons, and radio equipment. 

Their basic rolling stock includes the 
powerful armored scout car and the Army's 
new shaft-driven motorcycles, as well as 
the handy midget cars best known to the 
public as jeeps, although cavalrymen are 
more likely to call them “bantams” or 
“quarter-tons.” 

Reconnaissance details have their own 
“heavy artillery” in the form of hard-punch- 
ing 37-mm. antitank guns and 81-mm. mor- 
tars, ‘The cars also carry heavy and light 
machine guns, which, added to the rifles, 
carbines, and submachine guns of the men, 
add up to a very respectable fire power. 
Other weapons include ground mines, smoke 
and gas charges, and demolition kits with 
‘TNT charges, fuses, and detonating cord. 

Radio communication naturally is the 
heart and soul of fast reconnaissance work. 
Cavalrymen working deep in enemy terri- 
tory can feed a steady flow of reports to 
headquarters by means of the powerful 
Signal Corps code transmitters mounted in 
scout cars. For shorter distances, and par- 
ticularly for advance reconnaissance when 
the heavier vehicles are in concealment and 
small observation parties go out in jeeps or 
on foot, the cavalry has a portable receiver- 
transmitter of special design, working with 
voice transmission. 

‘The basic unit of organization for mecha- 
nized cavalry is the section, made up of a 
scout car, four jeeps, and two motorcycles. 
Two sections make a platoon, regarded as 
the main tactical unit in reconnaissance 
tactics, while three of these platoons make 
a troop. 

A reconnaissance troop is assigned to 
each triangular infantry division, while each 
of our motorized divisions has a full “recon” 
squadron—three regular troops, an armored 
support troop, and a headquarters troop. 

Headquarters troop handles such matters 
as supply, administration, communications, 
and motor maintenance. The support troop 
is designed as a heavyweight outfit, with 
15 to 20 hard-hitting combat vehicles of the 
tank type, plus various supplementary cars. 

A typical arrangement of a section oper- 
ating on a road might find the scout car 
preceded by two jeeps and followed by the 
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2 MEN (POINT CAR) 
WITH .5O WITH 
wNE MACHINE GUN js RIFLES 
TO COVER 


motorcyclists and the remaining two jeeps. 
‘The lead jeep, functioning as a point car, 
carries a driver and three riflemen, and is 
covered and protected by the second jeep, 
with two men and a .50 caliber machine gun. 

‘The scout car, carrying the section com- 
mander, has light armor plate and packs a 
punch with a .50 and two .30 caliber ma- 
chine guns. The cyclists normally stay close 
to the commander, ready to dart ahead or 
into a side road on short scouting missions, 
or to whirl around and head back to deliver 
messages or warn following units of danger. 

Each of the two jeeps at the rear carries 
three men and a .30 caliber machine gun. 
‘Their main mission is flank protection and 
reconnaissance. In an operation where en- 
emy heavy units may be encountered— 
tanks, mobile assault guns, armored cars, 
and the like—one of the rear jeeps probably 
would be assigned to tow a 37-mm. antitank 


This road arrangement is capable of wide 
variation, of course. If the outfit hopes to 
smash through light enemy resistance at 
high speed and move on into open territory, 
the scout car may lead the way. This means 
running the risk of road mines or concealed 
artillery, yet in some circumstances the 
vantage to be gained might be worth the 
try. 

Obviously, it takes cracking good soldiers 
to carry out these missions, with their wide 
range from head-on combat to stealthy 
scouting. Cavalrymen are good and they 
look it—tough and businesslike in the drab 
greenish-gray coveralls which serve as their 
battle dress. They are quiet and watchful, 
as befits troops who may be spending a good 
deal of their time in enemy territory. They 
are the kind of soldiers who carry their 
weapons along to mess, and disperse under 
the trees to eat without being reminded 
of it. 

The teamwork required in a scout car and 
the supporting elements of a section rivals 
that of a heavy bomber crew. The com- 
mander, to begin with, must have expert 
knowledge of all his vehicles, weapons, and 
communications equipment, and of the en- 
emy’s as well. He must be expert at visual 
reconnaissance, have a sound understanding 
of intelligence problems to make his reports 
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ADVANCE BY BOUNDS GIVES A STEALIANY APPROACH 


SECOND CAR COVERS == POINT CAR BACKS UP TO 
POINT CAR, WAITS UNTIL CREST OF HILL, READY TO. 
1T REPORTS COAST IS WITHDRAW FAST 

CLEAR 


THE SCOUT CAR SERVES AS A COMPLETE MOBILE G-2 UNIT 


Two heavy .30 caliber water-cooled machine guns 
guard the fionks and rear. Other armament of the connaissance section, ond radio communication is 
scout car includes a .50 machine gun in front, on its hearttand soul, Here the commander gets a mes- 
@ tripod $0 that it can be removed for use onthe sage received on the powerful code sot. Observa- 
Ground, and the small arms carried by the five men tion porties use a portable set of special di 


Many operctors wear 
their earphones out- 
side the helmet, os 
ot right, using’ the 
pot os on amplifier. 
Novy helmets, which 
ollow eorphones to go 
inside, will be issued 
to the cavalry. Be- 
low, a spring clip 
holds key on the knee 


ing through th 
for action. The scout car is rallying point 
for the section and clearing house for information 
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jeep packs o wallop with its tripod-mounted .50 
caliber machine gun, Note the windshield cover that 
prevents fatal. i lection from the glass. If 
radio communication is uncertain, a message may be 
dispatched by one of the motorcyclists, os ot right 


to headquarters of maximum value, and 
know methods of supply and techniques of 
construction well enough to do a swift and 
efficient job of demolition if the chance 
arises during a sweep through hostile ter- 
ritory. 

In addition, the cavalry leader must have 
a good grip on basic infantry combat tac- 
tics, as well as the specialized tactics of his 
own branch. And he must have a thorough 
knowledge of maps, navigation, and orienta- 
tion problems, This latter qualification came 
to the fore especially throughout the desert 
fighting in North Africa, where many 
sweeps of hundreds of miles were carried 
out over the trackless sands, depending en- 
tirely on compass readings, dead reckoning, 
and ‘celestial observations. 

The more of these skills a trooper ac- 
quires, the better all-around cavalryman he 
becomes, although naturally his primary 
concern must be his own specialties in the 
team setup. Thus the driver's first concern 
must be his combat vehicle. He has to be 
able to handle it across any going from a 
concrete highway to a shallow creek and 
perform the elementary repairs and main- 
tenance the Army classes as “first echelon. 

Aside from that, he must know the ways 
of camouflage and concealment. He must 
have a hair-trigger reaction to signals and 
commands, and must blend with the other 
vehicles on the road as a good taxi driver 
blends with fast-moving traffic, anticipating 
what the other drivers are going to do. 

The cavalrymen who ride the bucking 
jeep must be ready to function as the point 
of the column, and keep a wary eye on the 
road for buried mines—one of the mechan- 
ized troopers’ worst hazards. They must 
know how to read maps and keep them- 
selves oriented at all times, and must have 
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special preparation for effective reconnais- 
sance, including the ability to judge num- 
bers of men and vehicles on a road, the 
approximate size of enemy camps, and the 
difference between the enemy’s special types 
of heavy and light artillery, or heavy and 
medium tanks. They must also be expert 
riflemen and machine gunners, able to lay 
down an effective harassing or covering fire. 

Motorcycle scouts are as tough and handy 
as any men in our Army. It is scarcely pos- 
sible to overestimate the courage and physi- 
eal stamina it takes to chauffeur one of 
these over-powered, war-going kiddie cars 
down pounding hard roads, over washboard 
or corduroy surface, dodging boulders, and 
slithering through sandpits, while the other 
men of the section enjoy the comparative 
luxury of squatting on a steel storage well 
and clinging to the relatively stable business 
end of a .30 caliber machine gun. 

‘The cyclist is above all else a road agent 
—not in the old-time sense of the dashing 
outlaw who held up stage coaches, but in a 
new technique of swift investigation of side 
roads and suspicious terrain ahead, A motor- 
cycle can do this job faster than any other 
vehicle. Often a jeep and ‘cycle are paired 
for an assignment—the jeep to creep into 
suspected terrain and defend itself if neces- 
sary, the ‘cycle always ready to rip back 
to the main body once the enemy has shown 
his strength. 

Another special aptitude of the cyclist is 
the trick of running into trouble, doing a 
quick turn, skidding to a stop, and going 
into action at once with a Tommy gun or 
carbine across the protecting bulwark of 
his machine. 

‘The radio man has an especially vital 
job, serving as the ears of the scouting d 
tail. A good (Continued on page 
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N ELASTIC yarn that is, however, not 
A a synthetic rubber has been created 
from a vinyl-resin compound and is being 
substituted for rubber in military webbing, 
tapes, goggle straps, and undergarments for 
the “WAACS.” It hasn't quite the stretch 
of real rubber, and its tensile strength is 
not up to heavy duty, but its resistance 
to weather, to body and mineral acids, 
and to many poison gases makes it superior 
to rubber for many light uses in war. 

‘Tentatively called elastic vinyon, the yarn 
is produced from a plasticized vinylite com- 
pound which, in the form of a sirup, is 
extruded from minute holes to form slender 
filaments, After being dried and hardened, 
the filaments are laid side by side and 
joined together to form a thread that has 
the appearance and feel of ordinary textile 
material. Unlike rubber, the yarn does not 
have to be covered with cotton, rayon, or 
other textile. 

‘The elasticity of the new material may 
be altered by varying the composition, but 
the commonest type stretches to about one 
and a half times its original length. Rubber 


Elosticity of the new yarn os compared with thal 
of rubber is illustrated ot top of the page. Be- 
low, the yarn, and tape and webbing mode from it 
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STRETCHED 


_HLASTIC VINYON 


Neither humidity nor 
heat has any effect 
‘on elastic vinyon. A 
strand soaked in boil- 
ing water shows in the 
weight test of right 
thot it hos kept all of 
its "snop" and tensile 
strength. Only fre 

ing temperatures will 
reduce its elosticity 


webs and tapes stretch from two to five 
times their original length. The new yarn 
is unaffected by boiling water, although it 
loses elasticity at freezing temperatures. 


The parallel filoments of elastic vinyon account 
for the pleosont feel of the material. A raveled 
strand is shown with o comporable rubber strand 
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ELASTIC VINYON 
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The proposed gun deck could be quickly de- 
tached from the sinking ship ond set ofloat 
to fire on the submarine when it surfaced 


A DETACHABLE DECK SECTION that can float by 
itself and on which a high-caliber gun has 
been mounted, has been suggested by Ber- 
trand Dickinson, of Yardley, Pa., as a sur- 
prise weapon in fighting enemy submarines. 
‘The deck section would be held to the after- 
deck of a ship by means of clamps. In the 
event the ship was torpedoed, the section 
could be quickly released to stay afloat and 
to shell the unwary submarine when it sur- 
faced. Equipped with food stores, the sec- 
tion could later be picked up by a passing 
friendly ship. 


REINFORCED OVERSHOES have been invented by 
R. W. Jennings, of Cambridge, Mass., to 
protect paratroopers from ankle sprains and 
foot injuries which might render them in- 
capable of action after they had floated to 
earth. These “parashoes” are strengthened 
by vertical fiber ribs at the sides and by 
a protective fiber disk over the ankle joint. 
They are laced up in the conventional man- 
ner, but a slide fastener at the side provides 
for quick removal on a “hot” landing. 
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RETRACTABLE PONTONS have been 
patented by B, W. King, of Brook- 
lyn, N. ¥., to replace fixed pon- 
tons which impose a considerable 
reduction in speed and maneuver- 
ability on seaplanes. The inven- 
tion provides for the pontons to 
be drawn up into the fuselage of 
the plane, but because pontons 
sufficiently large to support a sea~ 
plane would be too big to be 
easily retracted, the new floats 
are designed so that they can be 
collapsed to one third of their 
distended diameter. The diagram 
at the right shows the ponton as 
it appears when filled out, and, at 
far right, when retracted. 


DIVE-BOMBER PILOTS are promised protection 
against “blackouts” by a Los Angeles in- 
ventor, F. P. Dillon, who has patented a 
seat that automatically lowers the pilot 
to a supine position as he begins to pull 
out of a steep dive, and then gradually re- 
turns him to an upright position. It is dur- 
ing the change from a dive to a climb that 
the blood is drawn away from a pilot's 
head, and he is liable to lose consciousness. 
By being in a supine position, the pilot 
avoids any such circulatory disturbance. 
Another feature which is in- 
corporated in the invention is a 
mechanism that automatically 
takes over the flying of the ship 
at the instant the pilot releases 
his bomb, and continues to fly it 
until the pilot is well past all 
danger of blackout and can again 
assume control of the ship. 


PILOT SUPINE IN 
PULL-ouT 


WHEN RETRACTED, 
PonTons COLLAPSE To 14 
NORMAL DIAMETER 


TRANSMITTER. Twin high-power vacuum tubes inside this transmitting unit are the source of 


radio frequency for o deep-heating process that molds la 


ted wood ond resin into plasticlike 


substitutes for light metals. Waves from the tubes flow along copper ribbon to the treated wood 


Working Wonders with DEEP HEAT 


RADIOTHERMICS SPEEDS PROCESSES VITAL TO WAR EFFORT 


By JACK O’BRINE 


ADIO has produced a new marvel—a 
sprightly offspring that's doing big 
things for our war effort while still in its 
swaddling clothes. RCA engineers, who di- 
vulged its arrival, call it “radiothermics.” 

Resembling its brothers only in the won- 
ders it conjures, radiothermics gives the 
“hot foot” to slow production methods. 
There is hardly an industry in which it can- 
not be used to speed output and to increase 
efficiency. Its accomplishments include heat- 
ing, drying, stitching, gluing, case-harden- 
ing, welding, and riveting. It can do in 
minutes what once took hours. 

‘We usually think of radio-frequency trans- 
mitters as a means of communication and 
entertainment. In radiothermics, the same 
high frequency provides uses that are revo- 
lutionary to industry. Before the end of this 
year, radio-frequency power for our war pro- 
duction is expected by RCA engineers to 
exceed the 3,712,000-watt total of all the 
broadcasting stations in this country. Look- 
ing further ahead, predictions for its uses 
are fantastic. Radiothermics is seen heating 


56 


our homes, office buildings, and factories. It 
promises to revolutionize the baking indus- 
try. It may even cook our meals, light our 
lamps, and burn our refuse. 

‘This new radio wonder has its seat in the 
high-power vacuum-tube equipment used in 
broadcasting. In fact, some broadcasting 
setups have been converted for its use. Most 
of us are familiar with the diathermy ma- 
chines—artificial-fever _generators—widely 
used by hospitals, clinics, and physicians. 
‘This radio-frequency machine creates heat 
deep within the body tissues. The same prin- 
ciple is used in radiothermics to generate 
heat for manufacturing purposes. 

In the airplane industry we find an ex- 
ample. Radiothermics is proving ideal for 
the manufacture of propellers, test clubs, 
spars, ribs, and wing structures of laminated 
plywood. Using it to mold a combination of 
wood and plastics, the Duromold division of 
Fairchild Aviation Corporation has pro- 
duced an experimental advanced-training 
plane for the Army—the AT-14, or Yankee 
Doodle. 

‘Since radio frequency generates heat uni- 
formly within the part, the time required to 
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CONTROL ROOM. Mat: 
in radiothermics can be brought to any deg 
temperature by changing the output on this b: 


bring wood up to temperature is 
dependent only on the power used. 
Steam platens sometimes take six 
hours to get glue-setting heat of 
250 to 300 degrees through the 
plies. Radio does it in 15 minutes. 
‘And the astounding time saving 
is not all. The job is more satisfac- 
tory, too. In the steam-plate press 
for propellers, the surface heats 
faster than the inside.. This may 
set up residual stress affecting 
strength. Radiothermics applies 
the same heat all the way through 
at the same moment, insuring per- 
fection. 

It works a marvel in the pro- 
duction of other laminations. Thick 
compressed and impregnated 
structures of wood, canvas, or 
paper that take up to 24 hours to complete 
with steam can be finished in 30 to 60 min- 
utes by radiothermics. This means not only 
a saving in time and labor, but the simplici- 
ty of the heat application makes possible the 
use of less costly presses, eliminates the 
danger of damage by external heat, and al- 
lows greater leeway in design. 

Radiothermics has thus turned the indus- 
trial spotlight on compregnated wood—itself 
a wonder child of wartime inventiveness. 
The process is started by impregnating 
hard maple or other hardwood veneers in a 
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FIG. |, This is the fundomental circuit for 
heating wood with ra 
Electrodes are connected to th 


FIG, 2. Resistance to possoge of radio 
waves couses the wood to heat, All sections 
reach the some temperature ot th 


OPERATION. Experi 
Blonk. The ther 
in manufacture. Intensity of waves 


is measured on the moter 


solution of water and water-soluble phenol 
resin under pressure in a vacuum, In 48 
hours the resin embeds itself in the wood 
fibers; then the moisture remaining is re- 
moved by heating with the temperatures 
kept low to avoid polymerizing the resin. 

Next comes the process in which radio- 
thermics proves its worth. This is in lami- 
nating the veneers like plywood with the 
resin taking the place of glue. Impregnating, 
superheating, and pressing densifies the 
wood, changing its specific gravity to that 
of @ molded plastic. Retaining the best fea- 
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FIG. 3, Typical setup in which the bottom 
‘of the press is employed or one elec- 
trode. Insulation material obove the 
other electrode prevents waste of power 


|-wood assembli 
The top and 
‘are connected as oni 


the ore: 
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FIG, 5, Two methods of obtaining even 
radio- heating of une 


tures of wood and plastic, compregnated wood's 
strength-weight ratio is higher than that of any 
other wood composition and of many light metals, 
Steel dies impart to it a hard, polished surface, and 
the thermally set resin within it resists practically 
all moisture conditions. 

Radiothermics is effective in the production of 
plastics in as little as a fifteenth of the time re- 
quired by older methods, and it is believed that even 
more time will be saved eventually. The time saved 
depends on the thickness of the piece being pro- 
duced. While the radio-operation time remains 
virtually unchanged despite thickness, simply by ap- 
plication of greater power, heating by other meth- 


ods is slowed in proportion to the thickness. 

In making molded airplane parts of thick wooden 
layers, radiothermics becomes hammer and tack. 
Ordinarily each layer is fastened by small tacks or 


Short wooden strips placed oll of one end, os above at 
top, give @ blank a higher specific gravity of that end. 
Gtiched blonk oppeers sclld, sin the lower photo 


COMPREGNATED WOOD. Impreg- 
noted with phenol r 

wood is heated by radiothermics 
steel dies to make test clubs, like 
thot above, for the plane industry. 
The dies give the surface a hard pol- 
ish similar to metal. At the left is 
adele dieelan (es alder ccelien 
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Radio-generated heat in this improved rivet gun 
@ charge in the head of a rivet much q 
than the method of applying heat by detonator irons 


staples to the mold. As successive layers are 
put in place, it is necessary to remove staples in 
the preceding layer. RCA engineers have dis- 
covered that the same results can be achieved 
simply by applying heat to small spots, and for 
this they have devised a self-contained “spot- 
ting gun.” Its use causes the glue between the 
layers to form points of adhesion sufficient to 
hold the laminations in place until the final heat 
is applied. 

Astonishing results are being obtained in 
soldering, brazing, welding, annealing, and 
melting metals by radiothermics. All of these, 
and even case-hardening, are accomplished 
merely by placing the metal in the field of the 
radio waves. The time of soldering operations 
is greatly reduced since the heat actually is in- 
duced in the part instead of being transferred 
from a hot iron or a gas flame. A dozen termi- 
nals on a transformer can be soldered in a mat- 
ter of seconds. Cylinder walls, valve seats, and 
piston rings can be hardened with marked 
success. 

One radiothermic oscillator, it is said, can 
cook as many as 1,000 hams in an hour. Others 
have been used to deactivate enzymes in fresh 
vegetables at a temperature of 180 degrees for 
quick freezing without loss of color or flavor. 
In one test RCA engineers deactivated nine 
dozen ears of corn and 60 pounds of string 
beans. The vegetables then were quick-frozen. 
Six months later they were unpacked and ex- 
perts pronounced them more delicious than 
vegetables deactivated by the usual steam- 
heating method. 

Radiothermics is being employed success- 
fully in rayon-drying tests. The manufactured 
rayon, wound on spools, is known to engineers 
as cakes. Fach cake weighs about three pounds, 
two thirds of which is water. Standard pro- 
cedure is to place the cakes in ovens to dry 
gradually at a temperature of 140 degrees. 
Sometimes the outside of the cakes dries first. 
‘The resulting contraction dries the threads, 
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RADIOTHERMICS TO JOBS 


SOLDERING. Any number of terminals con 
be sold ina matter of seconds with this 
in. Controlled heat 
int of contact at the 
Ie operation 


causes breaks in unwinding. The radio- 
dried cakes are uniform. 

Still another application is speeding the 
setting of DuPont's ingenious exploding 
rivet for tight places and inaccessible 
parts. RCA and DuPont engineers have 
built a rivet-firing unit. It consists of an 
oscillator with a nozzlelike device which 
concentrates radio-generated heat in the | 
rivet head. This fires the charge of ex- | 
plosive, expanding the end of the rivet 
into a perfect, barrel-shaped head. 

Glue has found a new partner in radio 
heat. The result is a quick stitcher. It 
has been tried successfully on shoes, 
shirts, and sheets. In fact, there seems 
to be no end to the possibilities when 
this new jack-of-all-trades goes to work, 
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TRAILING 
EDGE SWEEPS 
FORWARD. 


MAIN FLOAT HAS 
‘Onty One STRUT 


SINGLE STRUT 


Squanish 
wine 

rurwep-ur ft mie-cooutn, mar 
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INLINE ENGINE. HUGE AREA: 


| The Curtiss Seagull, one of the 
two stondard types of observa- 
tion plones in use by the U. S. 

| Navy. Powered by a 450-hp. V-12, 
Ranger engine, it has o 4 

| over 175 m.p.h., 1,000-mile range 


GUIDE OUR FIGHTING SHIPS TO NEW VICTORIES 


By WILLIAM S. FRIEDMAN 


HE first job that aircraft had in any navy 
was that of looking around for the fleet. 
As soon as Glenn Curtiss landed his tiny 
seaplane alongside the U.S.S. Pennsylvania 
in February 1911, even the most shellbacked 


When used for offshore patrol from land bases, Seagulls ore fit- 
ing gear. Without the weight and porasite resistance 
ip floats, they corry extra depth bombs 


ted with lan 
of the center and wing- 
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of naval sea dogs had to admit that the air- 
plane was capable of outscouting any other 
observation device. Three years later, in 
the naval operations at Vera Cruz, when 
Lieutenants Bellinger and Towers spotted 
hit corrections for the warships Mississippi 
and Birmingham, aircraft's place as the eyes 
of the Navy seemed estab- 
lished. 

Tt was not, however, until 
1919, When the lessons of 
World War I began to be di- 
gested and a workable cata~ 
pult was perfected, that float 
observation seaplanes became 
standard equipment on all 
cruisers and battleships in 
the U.S. Navy. A special 
seaplane, the Vought UO-1, 
was designed for the work 
and the airplane became as 
much a part of the ship-of- 
the-line as the fire-control 
tower or the gun turret. 

Observation units do two 
general kinds of work and 
their ships are classified by 
letters VOS and VSO. 
is the Navy's general 


classification for heavier- 
than-air. “O” stands for ob- 
servation, “S” for scouting. 


Thus a ship catalogued VOS 
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will be equipped primarily for observa 
tion, with scouting as a secondary duty 
Its primary function will be to extend 
the field and accuracy of the main ord 
nance battery of the ship to which it 
ned. In effect, it becomes an aux- 
ry fire-control station, placed higher 
than the ship and, when necessar; 
closer to the target. From data re 
layed from the plane by radio, the ship's 
guns can fire at a target they could 
not sight with shipboard fire-control 
equipment. 

The job of a VSO plane is scouting. 
scouring the ocean for signs of the ene- 
my and reporting his activity. In the old 
days, destroyers and cruisers did this 
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RAILING EDGE 
SWEPT FORWARD’ 


AND SYMMETRICAL 


| KINGFISHER 


— 


TheVought-SikorskyKingfisher, 
soon above taking off from a 
practice catapult, has @ 450- 
hp. Pratt & Whitney engin 

Top speed over 175 m.p.h. ani 
range 1,000 miles. A plane of 
this type rescued Rickenbacker 
from his raft in the Pacific 


STRAIGHT 
LEADING EDGE 


“n y 


UNUSUALLY LARGE GLASS 
COCKPIT ENCLOSURES 


EXTREME 
DIMEDRAL 
ANGLE 


Lond-plano version of 
the Kingfisher. Like 
the Seagull, this plane 
provides for maximum 
visibility, an _impor- 
tant factor in its work 
of scouting, observa- 
tion, and fire control 


Here a Kingfisher is being hauled aboard a carrier 
ra scouting trip. The flat-tops use seaplanes 
to find the quarry for their fighters and bombers 


job. Working on the surface, a fast vessel 
can scout an area 10 miles wide and 250 
miles long in 10 hours if the visibility is 
five miles, The same ship, with four air- 
planes with a cruising speed of 120 miles an 
hour spaced ten miles apart, can cover an 
area 50 miles wide and 780 long in the same 
time, 

‘This basic mission is frequently aug- 
mented by anti-submarine duty or bom- 
bardment, so the observation plane is 
equipped with racks for depth charges and 
bombs. 

Of all the types of aircraft used by the 
fleet, the observation plane is, for its size, 
the most difficult to design. It is required 
to do more kinds of work and has the great- 
est number of engineering limitations. To 
begin with, its size is limited. It cannot 
have a wing span larger than the diameter 
of space allowed for catapult operation. Its 
wings must fold; its weight must not exceed 


the operating capacity of the catapult. Fur- 
ther, it must have a critical speed low 
enough to allow it to attain flying speed in 
the length of the catapult run 

To be useful as a scouting medium, the 
plane must have considerable range. With 
the size limitations, this can be achieved by 


using a medium-powered, economical ¢1 
gine. Actually, a scout-observation type 
less powerful than an advanced trainer. It 


must have enough capacity for nece: 
operational equipment—radio, cameras 
some destructive and some defensive arma- 
ment. Being, for the most part, equipped 
as se es, ihey carry their water gear 
consisting of a main center float and two 
wing-tip auxiliaries which add weight and 
parasite resistance. 

Add to the engineering complications the 
fact that the observation type is also re- 
quired to be capable of landing in swells if 
necessary without regard to wind direction. 
‘The ship also must be made virtually cor- 
rosionproof, which robs it of more payload 
or performance. With all this, the scout 
must still retain enough performance to 
allow for defense against other aircraft. 
‘The current scout types are a fair approach 
to all these demands. 

Frequently these characteristics in the 
plane, combined with combat judgment on 
the part of the crew, manage to be a fair 
substitute for gunpower, as in the case of 
an observation ship operating in the first 
phase of the African campaign. It was 
spotting for a cruiser when a group of three 
land-based fighters dived down on it. Feign- 
ing panic, the pilot ducked in and out of a 
group of broken clouds, dropping out of 
them directly over his ship. He pulled out 
at an altitude that gave the cruiser's anti- 
aircraft gunners a perfect target. After 
the fighters were properly polished off, the 
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scout went about its business again, spot- 
ting hits. 

It should also be remembered that we 
owe one of our most brilliant naval vic- 
tories in the Solomons to a VSO ship. Fly- 
ing several hundred miles into enemy 
waters, the pilot spotted a Jap task force 
heading for the Solomons. Despite harass- 
ing fire, he climbed out of range and ra- 
dioed the information to his base ship. 

No part of the fleet's air strength is more 
a part of the real, saltwater Navy than the 
observation units. Fighters, bombers, and 
torpedo planes are, in a sense, merely pas- 
sengers on a carrier, Observation craft are 
more a part of the surface vessel, and their 
pilots must be qualified as deck officers and 
gunnery experts. They must know fire- 
control and ordnance limitations, so that 
they can observe and relay fire-correction 
information, They must know naval tactics, 
so that they can understand and interpret 
the shifting pattern of 
naval operations and pro- 
vide the surface com- 
mander with information 


An earlier Seagull, the Curtiss 
SOC, is powered by a 500-hp. 
Pratt & Whitney Wasp engine 
hos @ cruising range of about 
675 miles ot 167 m.p.h. Note 
the Handley-Page slit in upper 
wing to aid catapult take-off 


The predecessor of the current 
roduction Seagull was the 
'$03C-1, shown below. It hod 

a 450-hp, Ranger engine and a 

vation 
play ly powered 
for long range with small size 


needed for successful deep-water operations. 

‘There are two new types of observation 
craft in ordinary use, although several older 
types are still in active service. One is the 
Vought-Sikorsky Kingfisher, the type that 
effected the Rickenbacker rescue. It has a 
wing span of 36 feet; its seaplane version is 
33 feet, 10 inches long. Powered by a 450- 
hp. Pratt & Whitney Wasp engine, it has a 
top speed of over 175 m.p.h. The range is 
about 1,000 miles. The other, the Curtiss 
Seagull, has a wing span of 38 feet and is 
35 feet, eight inches long. Powered by a 
450-hp. V-12 air-cooled Ranger engine, it 
has a top speed over 175 mp-h and a 
1,000-mile range. 

‘When you read in your newspaper that our 
fighting ships have met the enemy anywhere 
on the high seas, you may be sure that the 
slingshot planes were in on the scrap, spot- 
ting the foe and bringing in vital informa- 
tion to make the victory sure. 


WINGS are the symbol of birdmen all over the world, for cbviout reatont. But there ore 
differences in insignio which reveal nationality, branch of service, ond specialty. Here 
‘are some of the insignia worn by members of the various air forces of the United Nations 


Flight engineor of the Royal Air Force Pilot of the Royal Canadian Air Force 


Pilot of tho RAF Ferry Command 


Pilot of the United States Civil Air Patrol 


Pilot of French Air Force Pilot of the Royal Norwegian Air Force 


HELICOPTERS are being made for the Army 
by the Vought-Sikorsky company as the re- 
sult of successful tests on an experimental 
model. Although this type of craft is lim- 
ited in speed and lifting power, it has the 
great advantages of being able to rise and 
descend vertically, fly either forward or 
backward, hover motionless over a given 
spot, and operate from land, water, snow 
or thin ice. Because of its ability to “hang” 
in the air, it is effective for observation, 


A BIRD CANNON oper- 
ated by compressed air, 
shooting dead 15-pound 
turkeys, through the air 
at 200 miles an hour, is 
used to test birdproof 
windshields for Army 
planes. Shields combining 
tempered glass and resil- 
ient plastic have been 
found to withstand the test. 
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BUILT-IN TIRE CHAINS are increasing the 
traction of the Goodyear Diamond nonskid 
tires used on Army planes. Designed for 
high-speed landings and take-offs on small 
fields covered with ice or snow, the new tire 
has embedded in its tread thousands of spi- 
ral metal rings that supplement the dia- 
mond tread. The rings may be seen in the 
carcass of the tire, at the left. Above, the 
finished tire is taken from its mold. 


ere 


swer to Air Power 


BETTER AA GUNS ARE SHOOTING ITS SUPREMACY FULL OF HOLES 


HE prophets of air power, from Douhet to 

De Seversky, have had their innings in 
this war. Armies have been swept away, 
great warships have been sunk, and cities 
have been battered into ruins by relatively 
unopposed air armadas. The argument 
seemed to be clinched. “Give us @ 
planes,” said the all-out air enthu 
“and you won't need any ships or soldiers. 

But it is an axiom of war that every new 
weapon calls forth a counterweapon to neu- 


By ALLEN RAYMOND 


HE supremacy of the airplane as a 

weapon of attack on military objectives 
is passing its peak, The rising might of 
antiaircraft gunnery, massed, mobile, and 
directed by mechanisms that have taken 
human errors out of gunfire, has already 
proved that military forces on land and sea 
are defensible against onslaught from the air. 

‘Ack-ack downs airplanes. The tide in 
favor of defense on land and sea as against 
attack from the air began to turn demon- 
strably in September 1942. Astounding suc- 
cesses of antiaircraft weapons, once the joke 
of most airmen, were increasingly reported 
in February 1943. 

Brigadier General Hermon F. Safford 
chief of the Production Service, Office of the 
Chief of Ordnance, reported February 15 
that one United States Army multiple-gun 
motor carriage in North Africa had downed 
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tralize it. For air power, that counter- 
weapon is antiaircraft artillery. Better guns 
and more of them, on land and sea, are 
turning the tide. Air power still is, and 
always will be, a potent weapon—but no 
longer is the airman the cock of the walk. 

In the following article Allen Raymond, 
famous war correspondent who has seen 
the ack-ack in action on the Pacific front, 
gives you the facts about this latest revo- 
lution in the ancient art of war. 


nine enemy aircraft. This carriage trans- 
ported two .50 caliber machine guns and a 
37-millimeter automatic cannon, mounted 
coaxially. One enemy plane had been shot 
down while the carriage was still on a 
lighter, and another while it was in a sea 
train during landing operations against at- 
tack from the air, Seven were downed 
when this mobile ack-ack unit reached shore. 

A single battleship, until recently called 
useless against massed air power by the 
more fanatical followers of the prophet 
Billy Mitchell, has downed 32 Japanese dive 
bombers and torpedo planes in the South- 
west Pacific, and successfully accomplished 
her mission unscathed. 

On February 10, 1943, Congressional lead- 
ers were told that our war supplies for Rus- 
sia were getting through to Murmansk in 
greater quantities than ever, with almost 
none of the shipping losses that occurred 
before the autumn of 1942. The reas 


MODERN NAVAL VESSELS 


To avoid the fate that overtook the British war- 
ships Repulte and Prince of Wales, naval vessols 
now bristle like hedgehogs with a wide variety of 
antiaircraft weapons. At the left, gunners man o 
|.1-inch multiple pom-pom aboard a U. S. cruiser 
that took part in the African landing operations. 
At the right ore two 40-millimeter Bofors automatic 
cannon mounted together. At for right, a row of 
20-millimeter Oerlikons lines the flight deck of 
@ fiat-top. Besides the AA weapons that crowd the 
decks ond superstructures of regular fighting ves- 
sels, “flak ships"—floating antiaircraft batt 
—specialize 


‘An American three-inch AA gun in action somewhere in Australic. Our crews have made good there 


this was told in the U. S. Naval Institute 
Proceedings for February by Rear Admiral 
H. G. Thursfield of the British Navy. 

Describing the arrival of a September 
convoy at Murmansk, after fighting off 
successive attacks by German land-based 
planes, the Admiral said: “This operation 
demonstrates that it is not impossible, by 
means of shipborne aircraft and the fire of 
ships’ guns, to provide an effective umbrella 
even against massed attacks by land-based 
air forces. It was clear that, on the whole, 
defense had mastered attack. Bomber and 
torpedo aircraft have not yet achieved mas- 
tery of sea traffic. 


What is changing the balance of war be- 
tween the forces of land and sea and air? 
Antiaircraft gunnery of an accuracy and 
volume that were nonexistent when the Japs 
attacked Pearl Harbor and sank two British 
warships off Malaya. A battery of United 
States Army 90-millimeter guns in the Sol- 
omons has downed one Japanese plane for 
every 50 shots fired—a rate too fantastic to 
be sustained. Downing one plane in 10,000 
shots was a miracle in World War I. 

Three factors are primarily responsible 
for this sensational increase in the power of 
ground gunnery against the air. 

1. Scientists in research laboratories and 


CARRY THEIR OWN UMBRELLAS OF ACK-ACK FIRE 


20-MM. OERLIK 


Guns up to Five-Inch Size 
Fight Off Planes at Sea 


DUAL-PURPOSE GUNS of large caliber wing dive bombers 
on the downswoop, and throw up columns of water with their 
shells to stop torpedo planes flying in low. Photo at top 
shows our largest naval AA guns, five-inch 38's mounted in 
pairs on one of our new battleships. Above, these secondory- 
battery guns let fly to make water hazards for torpedo planes 
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factories have made more progress 
in the last 18 months than in many 
years in developing electric and me- 
chanical aids to accurate gunnery 
against targets moving too swiftly 
for men to hit them unaided. 

2. The industrial systems of all 
the combatant powers are turning 
out these new developments in mass 
quantities. 

3. Military leaders have changed 
their ideas of antiaircraft fire from 
the tactics of merely stationary de- 
fense to those of mobile attack as 
well. They are now content no 
longer to await the onslaught of 
hostile aircraft upon their own in- 
stallations. They are making their 
antiaircraft equipment highly mo- 
bile so it may be sent out airplane 
hunting, just as men with faith in 
their guns go out to hunt big game 
from blinds or ambush. 

‘The details of scientific advance 
in mechanical direction of gunfire 
are military secrets in every na- 


FOR CONVOY WORK, 


dual-purpose guns like 
thi inch naval 
jounted on 


merchant ships. 
be used with equal ef- 

‘egainst circraft, 
subs, and surface vessels 
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tion. ‘The fact of the advance is not. 

On January 23, the New York Times pub- 
lished a dispatch from its London corre- 
spondent, James McDonald, telling of the 
rising power of defense against aircraft in 
both London and Berlin. “The British,” he 
said, “have developed a co-ordinated system 
whereby ground gunners and day and night 
fighters . . . . make things distinctly un- 
healthy for enemy bombers. Witness the 
fact that 15 German raiders were shot down 
in the last raid, ten percent of the force that 
came over. 

“Berlin is so strongly defended that when 
British airmen are briefed to go there they 
whistle under their breath. They don’t relish 
the assignment.” 

Owing to new mechanisms, which will 
measure how far away a plane may be, the 
direction of its flight, and its speed with an 
accuracy impossible for human beings, anti- 
aircraft fire is becoming increasingly auto- 
matic. These data, plus necessary corrections 
such as lead computation for aiming ahead 
of a moving target, can be transmitted by 
electric impulse to machinery which actual- 
ly can aim and fire the guns. 

Scientific progress in directed gunfire has 
now given ground forces weapons of ade- 
quate quality for their job. Providing them 
in mass for ships and troops is now under 
way. When our first convoys went overseas, 
they were almost naked of ack-ack weapons, 
as compared with what they carry today. 
‘The very guns had not been manufactured. 
Today our naval vessels and armed mer- 
chantmen bristle like hedgehogs. There are 
rows of .30 caliber and .50 caliber machine 
guns on many of our merchantmen, as well 
as heavier weapons. Some of these .50's are 
fired in pairs from a single mount. 

Escorting naval vessels also carry 20- 
millimeter Oerlikons, two-barreled Bofors, 
four-barreled 1.1-inch cannon (known as 
“Chicago pianos”), three-inch and five-inch 
cannon of high velocity. Most of these larger 
weapons have all the electric and mechan- 
ical aids for range finding and lead com- 
puting that have been pouring from 
American, British, and Canadian factories. 

‘The gunwales of some of our battleships, 
cruisers, and aircraft carriers are literally 
lined with rows of these weapons, and more 
have been jammed into other positions on 
superstructures. “Flak ships," devoted sole- 
ly to antiaircraft protection, have supple- 
mented flagships. Naval practice, then, is 
proving that the answer to dive bombers and 
torpedo planes, which enthusiastic air-power 
advocates once said had doomed the battle- 
ship, is a devastating volume of ack-ack. 
‘They have shown that an almost imperme- 
able curtain of accurately aimed and con- 
trolled fire may be set up over military 
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objectives, through which airplanes cannot 
pass without terrific casualties. 

The power of German antiaircraft gun- 
nery supplements the Luftwaffe in protect- 
ing Germany's war factories, submarine 
bases, railroad yards, and other military 
objectives. Because of the two, combined, 
Cologne still functions, as a factory center, 
though bombed 112 times up to February 3, 
1943. The Nazi submarine base at Lorient 
had been bombed 65 times up to February 9, 
and the naval base at Wilhelmshaven 71 
times up to February 12. 

Great block busters laid flat large areas. 
The military objectives must still be de- 
stroyed. Dispersed, camouflaged, buried 
under masonry, protected by curtains of fire 
from antiaircraft weapons and the lethal 
wires from barrage balloons, they carry on. 

Opinion within the United States War 
Department concerning the value of ground 
gunnery against airplanes has advanced so 
far within the last two years that the Anti- 
aircraft Command is one of the fastest- 
growing arms of the service. Originally 
organized under the Coast Artillery Corps, 
Antiaircraft now far exceeds the size of the 
parent organization. Under the command of 
‘Major General Joseph A. Green, with head- 
quarters at Richmond, Va., it is offering an 
opportunity for troops in its ranks to train 
for front-line service around the world. 
Antiaircraft weapons and tactics are being 
modernized so fast that there is constant 
change in techniques. 

Camp Davis, Wilmington, N. C., is one of 
the principal training centers. A canton- 
ment costing $17,000,000, its quota of officers 
is at least 20,000 graduates yearly. There are 
seven other unit training centers. Lieuten- 
ant General Lesley J. McNair has an- 
nounced that our antiaircraft forces will 
double this year their total in 1942, 

In the standard 90-millimeter gun, these 
forces have a weapon of great effectiveness 
at more than five miles. The gun was a 
blueprint in 1937, There were fewer than 
50 guns made when war broke out. 

‘Today we are exporting them to our allies. 
This is a magnificent weapon. It is a big 
cannon, more than 15 feet long, firing about 
24 pounds of high explosive almost six miles, 
These shells explode on a time fuse set au- 
tomatically by the fuse cutter according to 
the altitude, speed, and direction of the tar- 
get, calculated by mechanical means. As 
they explode, they spray metal upward and 
outward. The concussion of such a shell, 
exploding within 100 yards of an airplane, 
is enough to knock a pilot unconscious or 
kill his motors. 

For automatic weapons we have the 40- 
millimeter Bofors and the .50 caliber ma- 
chine gun. This Bofors has a vertical range 
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On its welded high-speed carriage, this Bofors gun 
can be placed quickly where it is needed. With its 
director it forms a self-contained mobile AA unit 


This machine gun on a jeep represents the Army's 
new thinking: AA protection goes wherever troops 
ge, Can be fired in motion or with the side drop 


Two .50 caliber machine guns, coaxially mounted, 
can be carried on a truck or half-track, right with 
the front-line troops and wherever a tank can go 


Two .50's ond a 37-mm. cannon, coaxially mounted 


on a half-track os a self-propelled weapon, give 
@ three-in-one greeting to attacking dive bombers 


G FIRE POWER 


world 

ry combat 

fire, That's 

ning out the guns 


of more than four miles. Its projectile 
weighs 2%4 pounds and is fed into the maga- 
zine in clips. It can fire easily 120 to 140 
shots a minute. All its shells are tracers. 

‘The .50 caliber machine gun fires 500 to 
600 rounds a minute, traveling 2,700 feet 
per second, with one bullet in five usually a 
tracer. Its armor-piercing bullets will pene- 
trate a half inch of steel. One shot in New 
Guinea went through a palm tree 18 inches 
thick, and through the steel helmet of a 
Japanese soldier. Hundreds of thousands of 
these guns are now being provided American 
armed forces to protect them against dive 
bombers and low-flying aircraft. 

While these three guns are standard, the 
Army has an even bigger cannon on the 
way, which will down planes in the strat- 
osphere, 

‘Less than a year ago I stood under a tree 
near an airdrome in Port Darwin, Australia, 
and watched some Australian antiaircraft 
gunners bring down two Japanese planes in 


THIS IS A GERMAN AA GUN 


flames. It was beautiful gunnery, and lovely The Nazis! en 
fireworks as the enemy came tumbling down ours, if this 7.92-mm. mach 

ablaze. Yet those Australian gunners were sample. 

using a height finder which all the nations the captured piece at the Aberdeen Proving 
at war are trying today to replace, and Ground in Marylond found both tripod and gun 


to fall short of Ams 
ack-ack is still, howe 


san standards. German 
@ formidable obstacle 


which all are using occasionally—including 
our own, 

‘This height finder, a complicated 13-foot 
tube, mounted on a tripod, is a marvel of 
optical design, with many shiny glass server” commanding it. This is called stereo- 
prisms, wedges, lenses, and shiny steel scopic vision, or stereo-acuity. The quality, 
gears and differentials. Three men manipu- found most frequently in baseball, tennis, 
late it, and until a few months ago it prob- and handball players, is that of judgment of 
ably represented the greatest advance in distance. A man who is a good observer 
range-finding apparatus in modern warfare. one day is bad one another, just as a 
Soon it will be as extinct as the dodo. home-run hitter in one inning strikes 

For all its prisms and gears, its accuracy out in another, Mechanical measurements 
depends ultimately on a peculiar quality of are now being substituted, gradually, in 
eyesight in the human “height-finder ob- major-league warfare. Height-finder ob- 


AUTOMATIC 


INTROL BRINGS MORE-THAN. 


MAN ACCURACY IN AIMING 


— 


cutomatically computed are trans 
to the gun (3) whe 
ingly ond the autom: 


accord- 


servers, being human, are on their way out. 

When I was at Port Moresby, less than a 
year ago, Jap planes successfully strafed 
‘Australian planes on the ground and in the 
harbor. An American ack-ack officer, re- 
turned from there recently, told me that 
once our antiaircraft batteries were in- 
stalled, the Jap planes were driven upward 
until they never bombed at lower than 22,- 
000 feet. When the flak was too thick, they 
jettisoned their bombs before reaching their 
objectives. Then they fled. In four months 
at Port Moresby, after installation of Amer- 
ican ack-ack, American ground forces lost 
not a single man from enemy air attack, 
and the Australians only four men. 

Defensively, then, we are proving our 
ability to drive enemy planes upward and 
away from restricted military objectives, 
and to diminish the effectiveness of their 
bombing and machine-gunning. The next 
great advance in the use of ack-ack is going 
to be in offensive tactics, and this will be an 
American innovation in warfare—just as 
the blitz by armored vehicles was of Amer- 
ican origin theoretically, but first exploited 
by the Germans. 


When Major General George S. Patton ar- 
rived in North Africa last November, he 
quickly improvised there a mobile ack-ack 
battalion to go forward in the fight accom- 
panying our armored forces. He simply put 
automatic antiaircraft guns on self-propelled 
mounts—on trucks, jeeps, and half-tracks. 
With such a lead the future course of these 
tactics is sure. 

‘Mobile ack-ack units will serve with all 
branches of the Army ground forces—in- 
fantry, engineers, and mechanized cavalry. 
Specially designed trucks, tractors, and 
other motor vehicles, capable of carrying 
the guns over any terrain, will be strung 
along the lines of march between bases and 
the fighting fronts, going forward as the 
troops advance and retiring as they with- 
draw. Two, four, or even six guns may be 
mounted on single vehicles. 

‘Tactically, advanced antiaircraft batteries 
will be found just behind the reconnaissance 
units in moving forward, and remain with 
the extreme rear guard in any withdrawals. 
‘These ack-ack units will be used to protect 
engineers in building bridges or strengthen- 


‘A LAND CRUISER thot can trade blows on even terms with the famous German 88-milli 
tank gun is one of the latest additions to America’s mechanized might. The new tank destroyer 


is being bui 


12 


‘on a volume basis at the tank orsenal of the General Motors 
ond its welded construction has benefited by Fisher's experience in building 


isher Body Division, 
ye welded M-4 tank 


POPULAR SCIENCE 


BOLTING SEC* 
TIONS TO~ 
GETHER 


ANN aS 


Sow 
PS4herorp 


2.¥s 
‘STEEL ROLLERS HELP. 
q BRIDGE UP BANK 
Z WHEELBARROW STYLE, 


Fa 


MAY, 1953 


SPANNING BOOM 
IN TWO SECTIONS: 
BOLTED TOGETHER 


‘WITH QUICK = ACTING 
FITTINGS 


Portable Steel Span 
Takes 10-Ton Load 


ORTABLE steel bridges, capable of sup- 

porting 10-ton ‘loads, are used by U. 8. 
troops for quick crossings of ravines and 
narrow streams. Each bridge consists of 
two lattice steel girders on which wooden 
flooring is laid. To place a girder, a launch- 
ing nose fitted with wheels is attached to 
the end and 20 men shove it on rollers 
across the gap. When it topples down, the 
wheels carry it up the opposite bank where 
a second crew sets it in an abutment of 
earth and wood. Ravines as wide as 108 
feet can be spanned in one or two hours. 


73 


With a woll-finished ook platform os 0 base, the 


map maker builds up the relief by tacking on the 
cardboard segments. Small brads are used in close 
work, staples where larger oreas make it possible 


HERE'S HOW THESE ACCURATE 
PLASTER MODELS ARE MADE 


First step in making a relief map is to 
photograph selected physical maps in sev- 
eral sections, making enlarged prints to 
the scale of the desired relief model. 
Contour lines on these photographs, show- 
ing various elevations of land, are then 
traced, one level at a time. These trac- 
ings will serve as guides to ostablish 
levels on the finished mop. Here workers 
are tracing contours in the Red Sea area 


On @ vibrating jig sow, the traced outline is cut out 

the cardboord sheet, The lighter lines thot oppear 
in the photograph are the guide lines which will mork 
the place for the lamination for the next highor level 


$ . 
Nai. ie sadatepsarietebear warts poor e001 
plostolene over the built-up cardboard layers. & 

ring constantly to the printed maps, he sacha the 
mountains, valleys, and plains to accurate contours 


L n newspapers and magazines 
you have seen the sweep of 
armies and the strategy of 
global war made clear 
through relief maps in which 
oceans, mountains, and val- 
leys stand out as if viewed by 
an observer on the moon. Pic- 
tures on these pages show 
how skilled sculptor-cartogra- 
phers build these models that 
give you a ringside seat as 
Diao dE wade: 


If the finished f map is to be 
used for photographic reproduction, 
as at the right, seas and oceans ore 
ight blue, the rest left 
st-cartographer puts 
i ‘2s international 
borders, place names, and routes. 
An advantage of relief maps is that 
they con be photographed from any 
angle. This shows the Mediterranean 
war theater os viewed from the east 


‘A DUAL TACHOMETER and synchroscope 
has been designed by the Kollsman In- 
strument Division of Square D C 
Elmhurst, N. Y., to aid in synchroniz- 
ing the motors of a twin-engine plane 
As shown below, the dial has two 
marked r.p.m. indicators. At the low- 
er part of the dial is the synchroscope 
whose disk rotates to the right or left 
to indicate which engine is running 
faster. The pilot matches the pointers 
as closely as possible, and then makes 
a final adjustment from the synchro- 
scope. When the latter is stationary, 
the motors are synchronized. 


SAFETY HELMETS of transparent plastic are 
being made by the Celanese Celluloid 
Corp. to protect the hair of women fac- 
tory workers from dirt and from being 
caught by the grasping “fingers” of 
whirling machinery. A snood protects 
the hair at the back of the head. 


MAGNETIZED PLANES have been revealed as 
the means formerly used by the British to 
explode magnetic mines in the Thames 
estuary and Suez Canal. Wellington bomb- 
ers equipped with a huge steel hoop encas- 
ing a live magnetic coil were used for the 
dangerous work, which required the planes 
to fly only 60 feet above the water. Ford 
V-8 auxiliary motors supplied current to 
the coils. The entire practice was finally 
abandoned when the degaussing gear was 
developed for the protection of shipping. 


SPECIAL INSIGNIA showing that the wearer has participated in 
two or more actions for which his unit has been cited are be- 
ing issued to individual members of the Army Air Corps. The 
insigne, a blue ribbon framed in gold laurel leaves, is worn 
on the left breast. An oak-leaf cluster in the center shows 
that the unit has received two citations. 
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NEW U. 5. LIGHT TANK. Latest 
addition to the U. S. Army's 
growing tank family is the 
M-5 Light, seen at the right 
under test in California. Com- 
parison with the photograph 
above will reveal several 
points of difference between the new tank 
and its predecessor, the M-3 Light. Instead 
of looking out through slits in ports when 
the tank is in action, the driver and ma- 
chine-gunner use periscopes fitted with 
clamps to hold their heads in position. For 


DESTROYER TAKES A BOW. Like a piece being 
fitted into a figsaw puzzle, the bow cut from 
the decommissioned destroyer Taylor is seen 
at the right being grafted onto the U.S.S. 
Blakely, her sister ship, at the Philadelphia 
Navy Yard. The Blakely, an old four-stack- 
er, was badly damaged by an enemy torpedo 
last May. The new nose, plus other parts 
transferred from her sister ship by Navy 
workmen, have sent the hardy vessel back 
to sea as good as new—and, in fact, with 
more fire power and greater cruising range 
than she had before. She's ready for an- 
other brush with the Axis. 
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ordinary driving, the periscope mountings 
are swung up and the men stick their heads 
out as shown. Turret and body of the M-5 
are welded, whereas the M-3 has a bolted 
turret and a riveted body. The arrangement 
of the guns also has been cRanged. 


RELICS OF THE BLITZ compose a 
unique collection gathered in a 
basement museum by Richard 
Evans, of London. Shown at 
the left with some of his treas- 
ures, Evans has preserved 
coats-of-arms, statuettes, wall 
signs, and other relics salvaged 
from bomb-shattered buildings 
and streets. The collection will 
be kept as a permanent exhibit. 
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look Out, Hitler- 


LIBERATOR BOMBERS ROLLING OFF AS 


EMBLY LINES 


SHOW HOW MASS PRODUCTION WILL SWAMP THE AXIS 


By HICKMAN POWELL 
Photos by Ford Motor Company 


HAVE just spent two days trying to ab- 

sorb a quick glimpse of a fantastic fu- 
ture. My feet hurt from walking so far; 
my eyes ache from straining to see so many 
complex things; I feel somewhere between 
a state of brain fag and bewilderment, from 
trying simply to appreciate the immensity 
of an act of industrial imagination and faith 
so vast that it is beyond the possibility of 
quick human comprehension. I have been 
visiting the Willow Run bomber plant, 
created in the open country of Michigan 
by the Ford Motor Company and the Army 
Air Forces. 

Willow Run is America’s big all-out at- 
tempt to apply the technique of automobile 
mass production to the rapid manufacture 
of a four-engine bomber—the Liberator, the 
Consolidated B-24. Less than two years 
ago this vast site was a woodlot among the 
fields; most of its thousands of workers 
were untrained grocery clerks, farm hands, 
stenographers, and home girls. Today, 
after passing through all the preliminary 
acres of fabrication, you come to four long 


assembly-line conveyors, which eventually 
merge into two closely packed moving rows 
of bombing planes on the verge of comple- 
tion. These are not just airplanes, mind 
you. The long-distance bomber is the most 
complex precision machine ever devised by 
man, 

How often these assembly lines move— 
how frequently planes roll out to join their 
predecessors on the plant's great flying field 
—no one is permitted to say. In any case, 
a figure that is true today would be false a 
month from now. But it is possible to say 
that Willow Run is running. The river is 
rising. Mr. Hitler, here comes the flood! 

‘Those thousand-plane bombing raids over 
Germany were mere dress rehearsals. All 
the books and articles and talk about air 
power and bombing the Axis to its knees— 
they were mere advance scriptwriting for 
this mechanical drama which now begins to 
move. Mystery and secrecy and rumors 
have surrounded it. There were whispers 
from those who said it couldn't be done, and 
from those who said it should have been 
done faster. True, there have been monu- 
mental difficulties and delays. After all, 
Rome was not built ina day. But now that 


SHEET METAL IS CUT INTO STRIPS, SHAPED BY MACHINE 


1 Production sorts with small rivulets 
of materials entering at one end of the 
mammoth plant. At the left, aluminum al- 
clad strips coming from Yoder slitting 

je are wound up on rolls for easy 
handling. In the machine, the knives shown 
below ore spaced to cut the metal into 
strips for stringers with a minimum of waste 
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HERE COMES THe FLOOD: 


Consolidated B-24 Liberator bombers nearing the end of one of the two final assembly 
Motor Company's gigantic Willow Run plant. Note that the ships farthest back in the line have not yet 
received their outer wing sections. Each time the line moves, the staging slides back sufficiently to clear 
the landing wheels and the plones are drawn forward by o cable under the floor, moving up one station 


ies at the Ford 


AND COMES OUT AS STRINGERS FOR THE BOMBER’S WINGS 


2 From rolls the strips are fed into the 
Yoder machine in which @ series of pro- 


Hore the stringer section has os 4 From the Yoder mo- 


sumed its final hatlike shape. A 


gressively rounded rollers presses them into 
hatshaped stringer sections. The little tubes 
bent over the strips carry oil which drips 
onto the metal to protect it from marring as 
it is rolled into shape. Alclad is duralumin 
with @ pure aluminum coat to bor corrosion 


workman's hand con be 
the flow of oil. Protectior 
marring is important, at any scratch 
cutting through the’ pure aluminum 
coating on the duralumin will ruin 
the port by exposir it to corrosion 


chine the stringer 
sections poss through a 
cutter in which a blade 
with the same hatlike 
shape cuts them to site 
without distorting # 

characteristic formation 


the curtain lifts a little, it is possible to as- 
sure Mussolini that Rome could be de- 
stroyed in a few hours, 

While Hitler's divisions drove through 
France, less than three years ago, Presi- 
dent Roosevelt called for an increase of air- 
plane production capacity to 50,000 planes 
‘a year. Practically everyone thought he 
was talking big, taking a random shot at 
the moon. Airplane building was then lit- 
tle beyond the handicraft stage, for the sim- 
ple reason that big orders for big planes 
had been practically nonexistent. But then 
the aircraft industry proceeded to work 
miracles; and today the President's auda- 
cious production aim is a reality, almost a 
commonplace. The aircraft industry ac. 
complished this by speeding up the natural 
development of its already tested methods 
of production. 

To this miracle Willow Run contributed 
very little. This plant is something extra, 
added on top of all the rest. It is an at- 
tempt, starting from scratch, to encompass 
the natural industrial evolution of 20 years 
all in one big gulp. In place of the air- 
plane craftsman's method of cut, bend, and 
fit—by which fighting planes are still pro- 
duced—it seeks to sweep in the principle 
of interchangeable parts. 

Willow Run has been making “parts” for 
a long time. This does not sound very im- 
pressive, until you discover that in Willow 
Run language a “part” may be something 
no more simple than a center wing section, 
60 feet across—the structural element on 


which are assembled the four engines, the 
fuselage, the landing gear, and a complex 
infinity of hydraulic and electrical controls. 

Counting 700,000 rivets, there are 1,250,- 
000 separate parts in a B-24. You enter the 
plant at the manufacturing end, where the 
raw sheet duralumin comes in and is cut, 
stamped, and molded into these integral 
units. As you move on, into the great 
acreage devoted to subassemblies, the parts 
become more complex. For each part there 
is a jig or fixture (the terms seem to be 
used somewhat interchangeably, though 
most of the Willow Run installations are 
properly fixtures) into which the original 
parts are fitted and assembled into a precise 
pattern. No matter how big or complex, a 
“part” thus made will mate precisely with 
its adjoining parts, on the assembly line, 

Far down the plant, the final assembly 
begins to take shape. The 60-foot center 
wing section, in crude form, is placed in 
conveyor system, suspended by its ends. 
There is not just one of these conveyors; 
there are four of them side by side, each 
carrying a row of center wing sections on 
from station to station, gaining additional 
complexity at each stop. At one such sta- 
tion, for instance, the wing section en- 
counters an Ingersoll milling machine which 
simultaneously carries out on it 26 different 
machining operations—doing in less than an 
hour a complex lot of metalworking which 
formerly took days. That is what happens 
at just one station. 

‘At last, after the wing section has ac- 


STRINGERS ARE HEAT-TREATED, STRETCHED, STRAIGHTENED 


‘as seen below 


Stretching the stringer 31 
6 remover the Links end el 
metal by chon: 


rollers ot the 
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quired its landing wheels, the four conveyor 
lines are drawn together into two final as- 
sembly lines pulled by underground cabies. 
‘This makes room for the planes to take on 
their outer wing sections and attain their 
full spread of 110 feet. 

Elements of mass production have been 
introduced in all military-airplane plants. 
At Willow Run, planned originally for mass 
production, the Ford organization has in- 
troduced speed-up changes which fall into 
four main categories, They can best be 
made clear by taking them up one at a 
time. 

1, The use of great, heavy presses with 
hard steel dies, such as are used for stamp- 
ing out automobile bodies, for drawing, 
bending, cutting, and forming various du- 
ralumin parts. 

‘The big Ford presses stamp out parts like 
so many biscuits, but it required great in- 
genuity to make this possible. Special 
steels had been developed for automobile 
stamping, and the special properties of air- 
plane metal were quite different. Its cold 
flow is such that it tends to wrinkle and 
fold; dies had to be devised to allow for 
this. ‘There were those who thought it im- 
possible, but it has been done. 

Outstanding in the press work are the 
complicated frameworks for such parts as 
the pilot's and bombardier’s transparent en- 
closures. A single stamping in one case 
now forms a piece formerly made with 33 
parts. This was accomplished by using a 
softer, thicker grade of metal, which would 


PUNCHED WITH DRILL CENTERS, 


Stamped for identification of its porticulor 
use, the stringer is placed under @ huge punch 
press which pierces it with a precise pattern of 
small holes to guide in drilling holes for rivets 
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draw better. The extra weight was counter- 
balanced by elimination of rivets and over- 
lapping joints. 

2, Better tooling than the airplane indus- 
try ever before could afford. In small avia- 
tion contracting the tooling cost was always 
the most dangerous item. At Willow Run 
no expense was spared to get the best tool 
for each operation; and the jigs and fixtures 
are more accessible and more heavily con- 
structed than ever before. For assembling 
stringers, for instance, it had been custom- 
ary to use loftboards—great tables bearing 
full-scale drawings, which made workmen 
dependent on ink or pencil marks for their 
dimensions. At Willow Run every such op- 
eration has its own steel bench or frame- 
work, with dimensions unalterably and pre- 
cisely fixed in tool steel. 

3. The plane is broken down into smaller 
parts for subassembly than ever before. 
The jigs and fixtures are so constructed 
that detailed installations can be made 
long before the final assembly line has 
been reached. 

When an airplane fuselage is built as a 
unit, for instance, its interior is a very 
crowded place in which to work. In the 
forward section of a fuselage, a half dozen 
workers would find themselves crowded and 
interfering with each other. But when that 
section is constructed as four separate pan- 
els—top, bottom, right, and left, then two 
dozen men can work on the interiors of these 
panels simultaneously with plenty of room. 

4, The final big (Continued on paye 202) 


MADE READY TO INSTALL 


& Atithe stinger oxsembly bench, « woman worker 
drills holes in the end of the stringer sec- 
tion preparatory to attaching it to o forging. The 
cossembly bench replaces loftboards (CONTINUED) 


me _THE LIBERATOR’S SERATOR’S WINGS TAKE SHAPE. TAKE SHAPE 


In this massive fixture, specially developed y@y Here the spars and bultheads are in place 

for the Willow Run plant, an outer wing sec in the fixture. The wing section is assembled 
tion will take shape. With the top rolled back, in @ vertical position, with spars laid horizontally 
workmen are placing the forward spar in position at top ond bottom and bulkheads set botwoen them 


13 This close-up shows two workmen 4 When the skin ond stringers hove been assembled, they are 
riveting the skin through holes moved to the bulkhead fixture for attachment to the wing. 
drilled to lino up with the stringers, The lower skin, which is put on last, has holes in it through 
which are on the other side of the which riveters can work. Women are widely employed at Willow 
skin. This is the lower wing surface Run, and eventually will compose 25 percent of the plant force 


17 At one of the stations, @ man and @ 44g Now the wing section is picked up by an overhead 
woman lift the wing tip into position. conveyor ond soars through the plant toward the 
The leading edge hos not yet been attached final assembly line. It already has a finished look, although 
(note spar visible ot left of man's elbow) the leading edge ond aileron still remain to be attached 


ll ingers ore put a Now the 
in position for attaching to the wing curved uprights on which stringers are held simulate 
skin, The have been assembled so the contours of the surface. Riveters stand on an elevator 


that they are lighter toward wing end (right) platform which raises them for work on the higher levels 


16 


system which corri 
where it res sits furnishings, 
wing tip, ileron, and the leading edge 


workers, two of them women, are 20 1 leoding, edge of the wing goer on. 


ron into place. This step takes pla: A rubber de-icing mechanism is built 
into this edge os protection against the for- 


mation of ice ot high altitudes (CONTINUED) 


Q| Inthe meanwhile, other parts are coming 44 ‘An innovation at Willow Run is the use of power- 

into the main stream. Here a profiling ful presses, such os are employed in the automo- 
machine traces a pattern and cuts o die for bile industry, for aircraft manufacture. Four 1,000-ton hy- 
drawing out part of the bombardier’s enclosure draulics like # w out parts for enclosures and fairings 


CENTER WING SECTIONS GRADUALLY BLOSSOM INTO PLANES 
— > AT jest Bae = re 


25 enter wing sections, 60 foot wide, start 9g Now the Liberator really starts to take form. At 
down the final assembly. There ore four the first mating sto! bulkheads, longeron bomb 
parallel lines like this, on which other parts racks, and side panels o lied. At the second, the 
from the subassemblies are groduclly added nose is attached to the ci g. The stream flows on 


27 Down through 2 hole in the ceiling comes 
one of the four huge 1,250-horsepower 
Pratt & Whitney engines ready for installation 


28 Next the outer wing sections move in and 
ore attached. Made on seporate fixtures, 
they mote perfectly. Note man inside center wing 


FUSELAGE SECTIONS ARE JOINED 
AND PASS ON TO ASSEMBLY LINE 


23 Inaenious fatures designed by company engi- A Fuselages, each ossembled from o doten 
neers provide steady, precise bases on which parts, take shape in onother port of the plont, 
bombardiers’ compartments ond similor parts are In the foreground are the aft fuselage sections re- 
assembled and prepared for installation in planes ceiving finishing touches; ot rear, forward sections 


AS ASSEMBLY LINES POUR LIBERATORS AGAINST THE AXIS 


2g Liks,on inexorable flood, the line moves on. All the rivulets of mot 
moth plant find their way to these final ossembly lines, just os count 
river. This line is a symbol of the rising torrent under which the 


ond labor in the mom: 


SHE ISN'T MUCH TO LOOK AT— 


BUT THEY CALL HER 


Ten .50 caliber machine guns 


four-engi 
is what some call this bomber 


OUR CONSOLIDATED B-24 BOMBER CARRIES 
A PROMISE OF DELIVERANCE TO THE WORLD 


By ANDREW R. BOONE 


HEN Winston Churchill flew from 
England to French Morocco for his 
historic meeting with President Roosevelt 
at Casablanca, he used a Consolidated Lib- 


erator—the same plane, with the same , 


American pilot, which had carried him to 
Moscow for his conference with Stalin. The 
fact is significant, for this long-range, high- 
altitude precision bomber has come to mean 
just what its name implies—a symbol of lib- 
eration for the oppressed peoples of Europe 
and of all other parts of the world where 
the Axis has set its heel. 

Who gave the Army's B-24 her name may 
never be known. Two years ago, Major 
Reuben Fleet, then president of Consolidated 
Aircraft Corporation, 


belly, back, sides, and tail. But don’t let her 
seeming clumsiness fool you. She's one of 
the deadliest and most devastating weapons 
ever created by the hand of man; with that 
quality her builders—and, more important, 
the men who fly her—are tremendously sat- 
isfied, for she carries a heavier bomb load 
than any other ship of her class. 

Sitting on a field, the Liberator bids for 
confidence. You can’t see all the features 
that make her a much-feared aerial battle- 
ship. She rests on three wheels as the en- 
gines bark into action, when she rolls away 
with a throaty roar for a 120-m.p.h, take- 
off. Turbo-superchargers help carry her to 
great heights, and with two engines shot 
away she can maneuver normally. She's 
more heavily armed than the Flying For- 

tress, America’s first 


wrote the Navy De- 


gift to precision day- 


partment saying that 
here was a ship that 
‘would liberate theworld 
from tyranny. Some 
time later, an uniden- 
tified Britisher dubbed 
her “Miss Liberator.” 
No one, not even her 
makers at the Consoli- 
dated plant in Califor- 
nia, where she was 
born, is proud of her 
appearance. She looks 
fat and awkward in- 
deed, and sits squat on 
an airfield, with husky 
.50 caliber machine 
guns sticking like pin- 
feathers from her nose, 
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FACTS 
About the LIBERATOR 


Heaviest, and one of the fast- 
est, of American bombers. 

Known to the Army as the 
B-24, to the Navy as PB4Y. 

Present models armed with 10 
.50 caliber machine guns. 

Carries a crew of five to eight, 
more than four tons of 
bombs. 

Service ceiling 19,000 feet, 
but is said to have bombed 
the Japs from 35,000 f 


light bombing. 

‘The Liberator is as 
truly tailor-made as the 
finest suit in your 
wardrobe. She rolls off 
the Consolidated as- 
sembly lines ready to 
fly. But she can’t go 
to the pilots in Libya 
or the Aleutians or the 
Solomons until her en- 
gineer-tailors have 
fitted her for the pre- 
cise job and conditions 
she will face. 

If she’s bound for 
cold country, shutters 
must be installed on 


the oil radiators, spe- 


a 
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The LIBERATOR 


cial preservatives applied to the engines, 
lighter oils and hydraulic fuels poured into 
her tanks. For desert duty, special filters 
are installed to keep sand out of her in- 
duction and fuel systems. These modifica~ 
tions are made at several depots, and when 
they're completed, the Liberator is ready 
for the firing line. 

During a brief battle career this four- 
engine monster already has proved her dead- 


SPAN 110 FT. 
PouBLE TAIL 


) 
‘ovat ‘CowLing 


Davis wine 


SELLY TURRET >) 


POWER PLANT: Four 1,200-hp. 
Pratt & Whitneys. SPAN: 110 
ft. LENGTH: 66/5 ft. HEIGHT: 
18 ff, WEIGHT (gross): over 
50,000 Ib. SPEED: 300 plus 


ly efficiency. The British first used her to 
stalk submarines. They equipped her with 
depth bombs, and in a matter of weeks sank a 
large number of German subs in the Bay of 
Biscay alone. Almost before the camouflage 
dried on her rounded belly, every Englishman 
was convinced she was in truth a Liberator. 

Improved Liberators began to reach 
American battle lines in mid-1942. Almost 
overnight, great stories of their hard-hitting 


LARGE AND 


SYMMETRICAL 


TAIL TURRET 


accuracy with bombs of all sizes began 
clicking across the cables and radio. Bombs 
from Liberators rained on Roumanian oil 
fields last June, That was a pasting heard 
around the world, for it announced that 
Uncle Sam was about ready to tackle Eu- 
rope with daylight raids, sending over in- 
creasing numbers of precision bombardiers. 
Soon the Liberators’ attacks increased in 
both the Far and the Near East. 

You'll have to skip around the map a bit 
to follow their trail of destruction. Libera- 
tors helped punish the Japs at Attu, Agattu, 
and Kiska, stemming a northern advance 
that might have doomed Alaska and threat- 
ened the American mainland. Working 
with Lockheed P-38 Lightnings, the Lib- 


erators made sweep after sweep over Kis- 
ka, sinking Japanese transports, destroyers, 
and cruisers; wrecking important military 
installations; kindling large fires and spread- 
ing terror among the little brown enemy. 
Punching holes in enemy installations and 
ships from six miles up became common. 
place. 

Meanwhile, American airmen riding high 
in Liberators swooped across Libya and be- 
gan slugging Axis shipping in Suda Bay, 
Crete. Other squadrons started dogging 
Rommel, unloading hot cargoes on Tobruk, 
strafing shipping with their bombs and ma- 
chine guns, and making deadly passes at 
German and Italian tanks. One returned to 


its base carrying 200 bullet holes, but was 
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still flying and fighting when the enemy dis- 
appeared. 

In a matter of days, Liberators bombed 
three Italian cruisers in the harbor at Py- 
los, Greece; joined the Russian air force at 
Sevastopol; smashed at Bengasi; laid more 
than 50,000 pounds of steel eggs in a second 
slap at Suda Bay; roared over France to 
attack Lille, Saint Nazaire, and La Palisse; 
smashed installations at Hong Kong; raided 
the Linshi coal mines in China. Now they 


are hitting at the Axis in Tunisia, delivering 
supplies and fighting men to distant Allied 
Pacific bases, striking the enemy wherever 
he can be found. 

Hitler never will forget that Lille affair. 
It was on October 9, 1942, when 115 Libera- 
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tors and Fortresses made a tight-formation 
attack. Five hundred fighters accompanied 
them part way, then swung aside to shoot 
up several airdromes, hoping to lure Ger- 
man fighters away from the main attack. 
‘The bombers smashed a plant engaged in 
building 150 main-line locomotives a year, 
downed 48 Focke-Wulf and Messerschmitt 
fighters, damaged and probably destroyed 
59 others. American losses? Two Libera- 
tors, two Fortresses. 

Though her guns are deadly, her wing is 
the real secret of the Liberator's success in 
waging long-range aerial warfare. We've 
got to go back a bit for that story. 

In the fall of '38, the Air Corps, scanning 
the coming clouds of war, wheedled from 


Congress an appropriation 
to raise our force of mili- 
tary planes from 2,500 to 
10,000. Of these only 100 
were to be big bombers, 
Lieut, Gen. H. H. Arnold, 
Chief of the Air Forces, or- 
dered 100 Fortresses, the 
only big fellows then avail- 
able, and induced Boeing 
and Consolidated to make 
them, one by Consolidated 
for every two by Boeing. 
‘Then the Federal lawmak- 
ers whacked the appropria- 
tion in half, Boeing got 
the order, and Consolidated 
| sat out in the cold. 

But Arnold had a substi- 
tute plan ready. He called 
Edgar N. Gott, Consoli- 


dated vice-president, and asked, “Can you 
fellows turn out a long-range land bomber, 
and how soon?” “We can deliver a bomber 
Gott answered promptly. 
All he had to rely upon for the promise was 
Consolidated’s experience in building the 
Model 31 long-range twin-engine flying 
boat. Bombers those days could scarcely 
clip off 1,200 miles. Gott knew he'd have 
to turn out one capable of reaching Ireland 
or Hawaii, in order to meet the demands of 


in nine months,” 


the changing pace of air war. 


Nine months and 10 acres of blueprints 


slipped by, and the B-24 arrived. 


she deliver, as the Army demanded, 307 
miles an hour top speed, reach a 30,000- 
foot ceiling, cruise at 220 m.p.h. three miles 


9c 


ee 


FIRST LIBERATORS to reach 
England looked like the camou- 
flaged submarine hunter at left 
Note the absence of top and tai 
guns, which were added later. Be: 
low, & modern B-24 loads up for 
@ raid ot a U.S. Army Air Forces 
station in England. The men are 
preparing a 1,000-pound present 
for Hitler. Ina raid on 


. Incidentally, they and 
the B-17's brought down or dam- 
aged 107 German fighter craft 


up, and maintain a three-mile altitude with 
two engines out? Could she cruise 3,000 
miles without refueling? 

Her slick aluminum skin shone brightly 
in the California sunshine, her tail arched 
gracefully from her plump belly, her wings 
stuck out stiff and stark. She was slightly 
on the heavy side, but on that warm Cali- 
fornia morning she flew gracefully, and that 
instant was recorded a series of firsts which 
marked her an airplane to be reckoned with. 
For the Liberator was the first heavy plane 
to use tricycle landing gear, first to em- 
ploy Hamilton hydromatic quick-feathering 
three-blade propellers, one of the first to use 
Model R-1830 1,200- op. Pratt & roles 
radial engines. (Continued on page 210) 
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THE “EXPRESS LIBERATOR”: 
A CARGO-PLANE VERSION 


‘An adaptation of the B-24 for cargo ond 
yersonnel carrying, the C-87 “Express 
iberator" makes scheduled ocean runs 

transporting officers, ammunition, and 

ir parts to the fighting fronts. It 
8 pay-load cargo of 10 tons with 
h. Lieut. Gen. H.H. 


speed above 300 m. 
Amold, chief of the 
at right inspecting th 


LIFE RAFTS CAN BE RELEASED FROM INSIDE OR OUTSIDE PLANE 


to its 


In addition 
de 


0 
as many 
provide 
fe) 


on back of plane 
‘operates the life-raft 
joor-locking mech- 
nism (B) and o 
cradle compression 
spring (C) tosses the 
raft out. The drawing 
below shows location 
of doors, hatche 


safety for personnel 
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TOOL OWNERS CAN BUY REPLACEMENT PARTS 


TO HELP tool users keep their present equipment 
in service for the duration, one manufacturer is 
supplying replacements for parts that are most like- 
ly to break, wear out, or become lost. For hack 
saws, new wing nuts, washers, and pins are avail- 
able, as well as new blades. New jaws, washers, 


— | ome © € 


and pins can be obtained for wrenches. Pliers and 
shears are kept working with new bolts and nuts. 
‘With the supply of new tools limited, this timely 
service should prove a valuable conservation measure 
to keep tool users happy. 


oof & 


A FOOT CONTROL that reg- 
ulates the current, and thus 
enables the operator to 
make adjustments in the 
arc quickly, has been de- 
signed for arc welders by 
the Lincoln Electric Com- 
pany of Cleveland. Intended 
primarily for aircraft work, 
the lightweight pedal is 
strapped to the operator's 
foot to give him freedom of 
movement. The control is 
fitted with a 40-foot cable. 


INDICATORS used in precision 
machine work can now be 
positioned faster and more 
accurately with a holder re- 
cently brought out by the 
Oslund Tool & Die Company 
of Hartford. A lock screw 
holds the indicator in ap- 
proximate position while a 
micro screw adjusts it pre- 
cisely. A timesaving device 
is provided in a curved-bar 
scale that has 360-degree 
visibility, thereby making 
it unnecessary for the op- 
erator to move around the 
indicator to make readings. 
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SAFETY-PIN HOLE a DETONATOR 
¥ MINES ARE SET OFF 


BY PRESSURE ON ANY 
Pa OF COVERS 


ae HIGH I2"DIA. 


EXPLOSIVE 
CHARGE ~ I! LB. 


BRITISH MARK IV MINE GERMAN TELLER MINE 
Detector Spots Buried Mines 


pose DETECTORS have played an 
important part in the fighting in North 
Africa, where fields of buried explosives Electric mine detec- 
present a hazard to machines and men. One tor in use, os con- 
type of detector, which is mounted on a red by our artist. 
long handle and used much like a carpet 
sweeper, employs a secret electrical prin- 
ciple to reveal the presence of a metal 
object under the sand. When it is passed 
over a buried mine, the operator hears a 
buzzing sound in earphones connected to the 
device, The location of the mine is then 
marked by a peg for the benefit of sappers 
who will disarm and remove it. 


WHEN LOOP PASSES 
‘OVER METAL,CIRCUIT 
15 UNBALANCED, AND 
puz7 IS HEARD IN PHONES 


for measuring 
one of several ele 
ciples adaptable to mi 
tors. Diagram shows the ci 


Possages cleared through mine 
fields ore marked by stokes and 
tapes to guide friendly troops 
‘and vehicles, as shown at rigl 
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Painting the Big Pianes 


2 enough to accommodate the body 
uctures, complete with wing stubs, 
engines, and tail assembly, of five big Navy 
patrol planes at once, a block-long shop in 
the Glenn L. Martin plant helps speed air- 
craft to the fighting fronts. As they move 
through the building-within-a-building, fly- 
ing boats receive three paint jobs and two 
other finishing treatments in assembly-line 
style. 

Each operation, performed in a separate 


___Povth, takes approximately the same time. 


‘To assure this, men and women workers 
may be shifted as needed from one booth to 
another. When work in all booths is done, 
out comes a finished plane body at the end 
of the line. 

Now the whole scene shifts. Partitions, 
which have separated the booths, telescope 
toward the rear like the panels of folding 
household screens. This clears a pair of 
railway tracks running lengthwise through 


“22-- 


World’s Largest Spray Booth 
Works at Assembly-Line Speed 


AIR OUTLETS 


99992 a0 


From scaffolding in one of the four 
spray-booth compartments, 2 worker 
touches up the de-ieer on the lood- 
ing edge of a horizontal stabiliz 
Drawing below gives details of 
spray curtain for purifying the air 


the building, Front and rear 
cradles, supporting each fuse- 
lage, rest on these tracks. Now, 
a special tow car is made fast 
between the cradles and is at- 
tached to an endless cable. An 
electric-powered winch draws 
ahead the cable, tow car, 
cradles, and plane body, until 
each fuselage has been ad- 
vanced to the next booth. The 
same procedure brings a new- 
ly assembled plane body, from 
outside the building, past a 
telescoped wall into Booth 1. 
With wall and partitions back 
in place, the production cycle 
goeseon. 

Accompanying drawings 
show what happens in the 
booths, The yellow zinc chro- 
mate coat provides resistance 
to corrosion. A finishing coat 
of enamel, bluish slate above 
and a lighter shade of bluish 
gray beneath, makes the plane 
difficult to detect against sea 
or sky. 

After the main part of the 
plane leaves the booths, the 
wing panels, which have been 
painted in another part of the 
plant, are attached, instru- 
ments are checked, armament 
is installed, and another PBM- 
3 Mariner is ready for its test 
flight. 

To avoid fire hazards from 
paint solvents, and to protect 
the workmen by making the 
air in the booths purer to 
breathe, each of the compart- 
ments is equipped with a cur- 
tain of water through which 
powerful fans constantly ex- 
haust spray-laden vapors. Val- 
uable pigments, instead of 
disfiguring the surrounding 
territory, are trapped in the 
water sprays and recovered. 

Although only Navy patrol 
planes are being painted in the 
shop, which is the largest of 
its kind in the world, it could 
handle any U.S. warplane ex- 
cept the giant B-19. 
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AIR-EXHAUST PIPES TO 
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A set of six glass gouges 
now being used in the in- 
spection of ordnance items. 
At left from top to bottom: 
double-end pluggauge,"go" 
plug gouge, ring gouge, At 
Fight, top to bottom: "not 
90” plug gouge, double-ond 
solid-handle plug gauge, and 
double-endtaper-lock gauge 


precision gauges have proved so suc- 
ssful in the inspection of war materials 
that their wide adoption in place of metal Flaa'ai gloss ting queue? 

gauges is now being planned by both the Army in the inspection of a st 

Ordnance Department and private manufac- the Fronkford Arsenal in Philadelphia 
turers. Made of pressed hard-flint glass, the 
new gauges offer many advantages over their 
metal forerunners. They require only one quar- 
ter as much machine-tool work, do not need to 
be greased to be kept from rusting, are lighter 
and therefore less tiring to handle, and permit 
the part being gauged to be visible to the in- 
spector at all times. They are the equal of 
metal gauges in accuracy, and since glass has 
a low thermal conductivity, this accuracy is 
less affected by heat from the inspector's hand. 


Checking the inner diameter of a cartridge caso with o go 
‘and not-go gouge. Markings for the instrument oppeor 
on ¢ label, Slots gouges save 250 tons of steel year A not-go 9 

pore and dimensions of the gauge are 
marked on the side with acid etching 


inside diamet 


A plug gauge tests the 
of a metol part. Gouges ore produced 
by molding and pressing molten gloss 
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WARMTH— POSITION 


First requisite of sound sleep is adequate warmth. Even 
2 mild chilling, which may not awaken the sleeper, may be 
enough to cause involuntary muscular tension. Lying on the 
right side interferes least with digestion and circulation 


PHYSICAL | 
RELAXATION 


Hard work ot @ bench or 
lathe may ri i 


hower will help 
muscular ten- Eo 


nd 
ing that lets you | | 
drop off to sleep quickly [a 


a ai 


€ 


An eye mosk is o better | 
protection joinst 
light than 


sleep while other people are awoke, tokes prec: 
tions against ringing phones and door bells. Mut. 
fling is one solution. Another is to tell friends 
and tradespeople to call you only ot certoin hours 


MENTAL RELAXATION 


Don't take your troubles and worries to bed with 
you, Read an entertaining book or listen to sooth- 
ing music to relox your mental tension. When you 
finally lie down, try to breathe slowly and deeply 
and make @ conscious effort to relax your muscles 


Next to eating o heavy dinner 
just before going to bed, the worst thing to do is 
to go to bed hungry. A good compromise is a health- 
ful salad and a glass of milk just before retiring 
Milk hat vitomin D, which many night workers lock 


VENTILATION A bedroom 


should be thoroughly aired. A room thot is close or 
too worm will leave you feeling heavy and thick-head~ 
ed when you >. And be wary of woolen sleep- 
ing garments. They moy moke you itchy and restless. 
Weer only clothes that are loose and comfortable 
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WHY PETROLEUM 


Is 


fimsnicas fee iw 


CHEMICAL MAGIC TURNS “BLACK GOLD” INTO 1,000 


By Alfred H. Sinks 


YEAR ago we had hardly begun to 
build an army. Today Americans are 
talking glibly of what we're going to do 
after we've won the war. To the Jap who 
thinks us soft and silly, to the Nazi filled 
with ersatz contempt for other nations, 
such cocky confidence would be a mystery. 
But the explanation is there, deep under 
the hardpan of Texas and Oklahoma, bub- 
bling up from the hills of Pennsylvania and 
West Virginia, pumped into great tanks 
around Lake Maracaibo in Venezuela. The 
chemistry of World War I was based large- 
ly on coal; the chemistry of World War IL 
is based amazingly on petroleum. As sure- 
ly as our coal, iron, wheat, and copper 
smashed the Hindenburg Line in 1918, 
we're going to win this war with oil! 
Tell that to your neighbor who grumbles 
because he has to go to bed early to save 
fuel oil. Tell that to the man who growls 


when he gets thumbs down from the un- 
happy attendant of the gas station. 
Chemistry is turning oil into hundreds of 
things that must play their part in winning 
the war—gasoline and fuel, and also an- 
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esthetics for hospitals, formaldehyde for 
decontamination squads, ethyl alcohol for 
lacquers, enamels, and varnishes; ethylene 
glycol to pinch-hit for scarce glycerine in 
shock absorbers, cigarettes, resins, and 
soap; and acetone to make cordite, trans- 
parent plastic noses for bombers, and tough, 
opaque plastic grips for Tommy guns. 

Oil is our ace in the hole—the handle of 
a three-pronged pitchfork with which Uncle 
Sam is planning to chase the Axis off the 
face of the globe. From oil we are getting 
three major weapons without which we 
couldn't even fight, much less win. And 
those three are going to spell “knockout” 
in the last round of the fight, because our 
enemies cannot even begin to match our 
vast production. They are: 

I. Toluene that combines with nitric acid to 
makeTNT, the volcanicstuff that fills our four- 
ton block busters. In World War I we managed 
to get up to 23,000,000 gallons of toluene a 
year. In 1939 we made only 25,000,000 gal- 
lons. That's about all we could get, the old 
way, making it out of coal tar. But with the 
new way—from petroleum—we could, if we 
needed to, make one to two billion gallons— 
enough for 10,000,000 tons of TNT. 
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INGREDIENTS OF VI 


IL. Rubber to take the 
place of natural rubber. 
Germany may be able to 
turn out 75,000 tons of 
synthetic rubber a year. 
We'll use more than 
1,000,000 tons of rubber 
next year, a third again 
as much as we ever used 
before. And 80 percent 
of it will be made of 
butadiene, styrene, and 
isobutylene from oil. 
IIL, Aviation fuel. Pro- 
duction figures are se- 
cret, but it’s safe to say 
that we are going to use 
as much 100-octane avia- 
tion gasoline this year as 
we used of ordinary gas- 
oline in 1918. Hitler's 
chemists don't use our 
octane scale for rating 
gasoline, But German 
aviation gasoline com- 
pares in performance 
with our 91-octane. The 
difference in our favor is 
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A. catalytic crackin 
unit at @ Stondard Oil 
Company refinery in 
New Joriey. First of six 
new plants, it turns out 
bose stock and syn- 
thetic ing agents 
for aviation gasoline 


How a continuous “cat 


cracker” operates is 
shown in the drawing. 
The catalyst, helping 
to break up ‘petroleum 
hydrocarbons “at lower 
heat and pressure, is 
regenerated during the 
oilcracking process 
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about 25 per cent more power at the take- 
off, an edge of 1,500 feet in ceiling, and a 
saving in mileage that means our planes can 
carry less fuel, more bombs. Before the 
gong rings for the last round, we'll be using 
gasoline far above 100 octane. 

Petroleum chemistry is opening up still 
newer uses for oil. Even the natural gas 
that rushes from newly drilled wells is be- 
ing put to new use. It once was allowed to 
escape or to burn off, and some was piped 
for household use or in heating plants. 

But this natural gas contains many of 
the same hydrocarbons—methane, ethane, 
propane, and butane among others—that 
are found in crude petroleum. Even waste 
gases that find their way into oil pipe lines 
are reclaimed by one company to make 
ethyl alcohol—exactly like the grain-fer- 
mented alcohol in whisky! Of the buta~ 
diene that the petroleum industry pours in- 
to the synthetic-rubber program, about one 
gallon in ten will come from normal butane 
extracted from natural gas. Plants are now 
going up to turn natural gas into acetylene 
for welding the great prefabricated sections 
that are breaking all speed records for the 
building of cargo ships. Late new> in the 
petroleum world is the discovery of a new 
explosive—said to be even better than TNT 
—to be made from natural gas! 

The public began to get a glimpse of the 
vast world concealed in a barrel of oil when 
the rubber scare began to boil over in 
newspaper headlines. When Dr. Per Froh- 
lich of the Standard Oil Development Com- 
pany actually made rubber in a test tube 
before a group of astonished Congressmen, 
he put them in a mood to expect miracles. 
‘They will not be disappointed. 

Oil isn’t a simple substance. It is a mix- 
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Nine men facing switches and 
dials in this central control 
room are all that are needed 
to operate a cracking plant as 
large as a New York skyscraper 


ture of compounds. Some natural oils con- 
tain only a few of these compounds; some 
contain thousands. The substances that 
make up these compounds range all the 
way from methane (C H,), an extremely 
light gas, to hexacontane (C,, H,,,), hard 

‘These 
such as 
‘aromat~ 
” Hard or soft, gas, liquid, or solid, the 
heavier ones will all dissolve in the lighter 
ones and form a compound. Furthermore, 
all the substances in oil are hydrocarbons; 
that is to say, they are made up of carbon 
and hydrogen, the “building blocks” of or- 
ganic chemistry. 

The oil chemist’s business is to take these 
blocks apart and put them together into 
different shapes, sizes, and weights until he 
gets a molecule that has just the character- 
istics he wants. Perhaps he starts with 
propane gas and comes out with isopropyl 
alcohol, a handy antiseptic when grain al- 
cohol is hard to get. 

Or he might take that same propane gas 
and tack on another carbon atom with its 
full complement of hydrogen atoms: 


tT rene 
HCC — Hoo 
| i oo a 
HH H HHHH 


and he has butane. By “dehydrogenating,” 
that is, knocking off a couple of pairs of 
hydrogen atoms, he gets 


| | 
a ane 
HHHH 
which is butadiene. He is already well on 
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PETROLEUM 


SOME OF THE PRODUCTS DERIVED FROM PETROLEUM 


Acid Treating, Hydrogenct 
Cracking, Re-running, | Dehydrogenation, 

Solvent Extraction, | Polymerization, 

Primary | Fractionation De-Waxing 2 Miscellaneous 
Distilotes | Products Products Treating Products 


lUncondensable Gases Hydrogen 
Liquefied Goses 
Petroleum Ether 


Otefins 
Hydrocarbon_| Polymers 
Goses 


Diolefins qm Synthetic Rubber, Resins 


Gos Black Rubber Tives, Inks, Paints 
Fuel Gos 
tight Nophthos Gos Machine Gasoline 
[Aviation Gasoline 
Nophthos Intermediate __ [Motor Gosoline 
‘Nophthos —J Commercial Solvents Rubber & Fotty Oil Solvent, Locqver Dil 
Tolvene Explosives 


Heavy Varnish Makers, Pointers, Dyers & 
Naphinor Cleoners, Nophthas & Turper 
Substitutes 
 — Refined Oils Stove, Lome, & Troctor Fuels 
Refined Rollrood Signols, Lighthouse Oil, Ship 
Kerosene Iiluminants, Gos Absorption Oily 


“~~ tube Ot Additives 


[Get Oi! —em—— Nophihenic Woter Ges Corburation Ol 
Intermediare ‘Acids Metallurgical Fuels 
Dishlotes Heoting Fuels, Diesel Fu 


‘Absorber Oil 


Gosoline Recovery Oils 
Benzol Recovery Oils 


Oils insecticide Sproys, Tree Sproy 
(Technical) Bokers, Fruit Pockers, Candy Makers 
Epo Packers, & Slob Oils 


Technical Oils White Oils 
ee (oo 


Recoil Oils 
Hydraulic Oils 


Soturating Oils 
Emulsitying Oils 
Lube Distillotes Flotation i 


Heovy Poratfin Wax 


Distiores Cordboord, Paper 


Conning Woxes 


Porofiow Lube Oil Pour Depr 
Fatty Acids Grease & Soop Lubricont 


Fotty Alcohols & Sulphotes a Rubber Compounding 
Detergenis & Wetting Agents 


Turbine, Light Spindle, Tronstormer 
tight Household Lubricating, Compressor 
Lubricating Oils ee Machine, Meter, Dust & Tempering Oi 


Medium Journal, Motor, Diesel, Engine & Railroad © 


Seon Cylinder, Vale 
eory —____—_____—| Hermida Winn tack Oi 
iricling ress 


tube Residuum Medicinal ———___________ Saives, Creams, Ointments & Petroleum Jel 
Petrolotums 


Technical Rust-Preventing Compounds 
Pech a 22S Boating Compourcts 


Wood Preservative, Boiler Fuel 
Gor-Manutaclure Oils & Metallurgical 0} 


Roofing & Shoe Moteriol 
guid Asphalt 
Residves ders Roofing Saturants, Rood Oils 
Fluxes Emulsion Boses 
Briquetting & Paving Aspholts 
Asphelts Steom Reduced Shingle Seturants, Point Bases 
‘Asohalts Flooring Soturants 
Onigieed ——___J Roof Costings, Weterproofings 
‘Asphalts Rubber Substitutes & insulating Aspholts 


Corbon Electrodes, Carbon Brush 
Fuel Coke 


Residual Fuel Oils 


Acid Coke 


Refinery 
‘Sludger | Sulfonic Acid —_} 


Heovy Fuel Oils 


Refinery Fuel 


the way to making synthetic rubber. Or he 
can knock off only one pair of hydrogens 
and come out with butylene: 


From this he can go ahead and make sec- 
ondary butyl alcohol and then methyl ethyl 
ketone, an important solvent for tough, 
weather-resistant coatings like Koroseal. 
‘The chemist can start almost anywhere 
among the thousand or so different hydro- 
carbons in a batch of oil, set out in almost 
any direction, and arrive at something 
pretty important, Paths will cross and re- 
cross, for there usually are several different 
ways of getting to the same point, but there 
is practically no limit—and this is no mere 
figure of speech—to what can be made with 
the building blocks in a barrel of crude pe- 
troleum. Medicines, plastics, “silk” stock- 
ings, self-sealing “rubber” fuel tanks, ad- 
hesives, finishes, fuels, and many other 
things made of those blocks will touch your 
life in scores of places every day in years 
to come. 

Cracking is the principal way of breaking 
up petroleum molecules. You can “crack 
hard” with a lot of heat and pressure or 
“crack lightly” with less. The distillates 
are not allowed to boil off. Instead, the 
pressure is allowed to build up as high as 
1,000 pounds per square inch. 

Under terrific heat and pressure, ker: 
sene, paraffin, and heavier oils are “cracked” 
into gasoline. Or they may even be 
“cracked hard” into propane, butane, or 
ethane gas. 

But in cracking, light hydrocarbons also 
tend to combine into heavy ones. At tem- 
peratures above 1,100 degrees Fahrenheit, 
propane and butane molecules begin to 
join forces and turn into benzene and toluene 
—heavy “aromatic” substances. So crack- 
ing—regular thermal cracking at least— 
tends to work both ways at once. 

Hydrogenation is the business of shoot- 
ing some free hydrogen into a still while 
the “feed stock” is under heat and pressure. 
Petroleum engineers use it when they want 
to get the maximum amount of gasoline out 
of a batch of crude. 

If you'll look at the formulas of petroleum 
hydrocarbons from C H, (methane) to C,, 
H,,, (hexacontane), you'll notice that the 
light ones have a larger proportion of hy- 
drogen than the heavy ones. In fact, the 
lighter the “fraction,” the higher the pro- 
portion of hydrogen to carbon. 

So the introduction of free hydrogen, at 
the moment when the heavy hydrocarbons 
are hot and jittery and ready to break down, 
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causes them to take on more hydrogen. The 
more hydrogen they take on, the lighter they 
become until even the dense, heavy asphalt 
in the oil turns into a heady gas like eth- 
ane. That explains why—though crude oil 
is seldom more than 40 percent gasoline— 
you can feed 100,000 barrels of crude into a 
hydrogenating still and actually get out of 
it 110,000 barrels of gasoline! 

Polymerization is the petroleum chemist’s 
way of forcing unsaturated light substances 
to combine into heavier ones. It is usually 
done with the aid of a catalyst--some chem- 
ical introduced to cause a reaction without 
becoming a part of the new compound. 
Catalysts are rapidly becoming the traffic 
policemen of modern organic chemistry. 
And where thousands of molecules are rush- 
ing around, trying to sort themselves, some 
pretty complicated traffic jams are likely to 
occur. So many of the molecules are so 
much alike, it’s pretty nearly impossible to 
keep them from getting mixed up. 

‘Temperature and pressure have to be rig- 
idly controlled. A batch of crude is run 
into a still and cracked. When it’s run off 
the various compounds are still inter- 
mingled. The mixture is then run into a 
regular “fractionating tower,” or simple 
still. 

In the simple still the mixture is sepa- 
rated into its various parts. Some of these 
parts, or “fractions,” may be finished prod- 
ucts like benzine or kerosene, some may be 
base stock for gasoline, and some may be 
“intermediates” like, for instance, isobuty- 
lene, which the chemist may want to poly- 
merize and hydrogenate ayain to turn it 
into iso-octane, Iso-octane can be used with 
base stock, tetraethyl lead, and perhaps 
some other things to make 100-octane gas 
line. Thus the “intermediate” will have to 
be processed at least once more. 

Catalytic Cracking. To get the last drop 
of precious product out of a batch of crude 
oil, chemists need the last word in tempera- 
ture and pressure control, In big plants 
running up to 300,000 barrels of crude a 
day under terrific heats and pressures, such 
close control used to be almost impossible, 
so great quantities of refinery gases—po- 
tential rubber, 100-octane gasoline, and even 
explosives—were apt to burn up and be 
wasted. 

But for three or four years before Pearl 
Harbor, the chemists had been performing 
miracles of hairline control in labs and 
pilot plants by injecting catalysts into their 
cracking stills. Catalysts take the place of 
heat and pressure in breaking down petro- 
leum hydrocarbons. Sometimes the cata- 
lysts are synthetic chemicals made to rigid 
specifications; often they are simple alumi- 
na or silicates of common back-yard clays! 
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Dome-shaped polymerization units for 
making synthetic-rubber latex as seen 
from a catwalk in one of the plan 

Hore synthotic rubber is manufacture 
from butadiene, a product of petroleum 


‘The operation can be controlled 
much better if a still can be run 
at comparatively low temperatures. 2 
‘And this can be done with cata- im 

lysts. Then too, catalysts can be In the coagulating process, the liquid synthetic latex is 
varied to get exactly the reaction piped from blending tonk ie coagulant ond 
wanted. to pellets for drying 

When war skyrocketed the de- 
mand for 100-octane gasoline and 
scores of chemicals not easy to get 
out of petroleum with ordinary 
equipment, the catalysis experts 
were called in. There was a sec- 
ond good reason for this. 

Big cracking stills built to with- 
stand terriffic heat and pressure 
would call for tremendous amounts 
of steel and other vital war metals. 
Catalytic stills could be lighter, and 
would require far less metal. 

But putting “cat cracking” on a 
mass-production scale was a tick- 
lish engineering problem. As crack- 
ing takes place, the catalyst itself 
tends to run down. As the hydro- 
carbon molecules rush and tumble 
about, some of them join together 
into heavy particles of coke. Crack- 
ing 10,000 barrels will produce a5 4 mil! mixes the rubber with various chemicals that aid in 
much as 120 tons of this black,  yylconization ond add toughness. Rolls on the mixing 
tarry (Continued on page 204) promote a masticating action that makes the rubber plo: 
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70. is replacing steel in low-pressure oil pipe lines 


fips for planes are lighter and stronger than 
‘2 smooth surface that requires no finishit 


APER has turned out to be the 
“dark horse” in the industrial 
race to find substitutes. Under the 
stimulation of war demands, it has 
braced itself to do much of the 
rugged civilian work formerly per- 
formed only by steel, cast iron, and 
aluminum, and to release those ma- 
terials to the more important job 
of winning the war. Perhaps the 
most spectacular bit of pinch-hit- 
ting it has done to date is in sub- 
stituting for the tin oil can, Treated 
with compounds derived from corn 
and other farm products, the new 
paper container is thoroughly oil- 
resistant and durable beyond belief. 
A blowtorch flame that will eat 
through a tin container in three 
seconds takes as many as 50 sec- 
onds to cut its way through the 
paper container. The amount of 
metal the substitution of paper is 
saving in the petroleum industry 
alone is estimated at 135,000 tons 
a year, and representatives are al- 
ready declaring that as far as they 
are concerned the new containers 
re here to stay. 

In one notable instance paper 
has not been content to play second 
fiddle, but has itself become a war 
product—as wing tips for airplanes. 
Impregnated with phenol formalde- 
hyde and molded in a hydraulic 
press, paper wing tips have proved 
lighter and stronger than alumi- 
num, less susceptible to dents and 
abrasions, and easier to design. 

It is in the home, however, that 
paper has most substantially come 
into its own. In garbage cans it is 
replacing the galvanized steel for- 
merly used. In kitchen stoves it 
is replacing the backs and sides to 
a point where construction of the 
average stove now requires less 
than 100 pounds of metal. Sturdy 
paper shoe trees that can be folded 
flat for packing are taking the 
place of those formerly made of 
steel. And as tubing for tooth- 
paste and shaving cream, and as 
compacts and containers for lip- 
stick, paper has found two more of 
the many roles that it seems des- 
tined to play even after the curtain 
comes down on the present war. 
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IT REPLACES MANY WAR-NEEDED MATERIAL 


IRON AND STEEL OTHER METALS NON-METALS 


TOOTHPOWDER ASHTRAYS GASKETS 


CONTAINERS: aS (CopPER) (RusseR) 
PIPE COLLAPSIBLE UNDERWEAR 
TUBES (TiN) (woot) 
AIRPLANE SHoPPING Bacs 
mee, (uaniLa coro) 


on CONTAINERS INNER SOLES 
caus (oRAss) (nusser cork) 


In place of burlap, 
which can ne longer 


Aquolized pop 
E} tually ger stro 
when they are 


Tobacco stays just as fresh in its new 
cardboard packaging os it did when it 
was put up in For motor oils, a 
“can” made of paper which is treated 
with compound: primarily from 
ped to form a leak- 
extremely durable container 


A boon to housewi paper has made itself valuable 
coptacle which wi jak, or break— e industry in the form of compacts 
and best of all is suffici inexpensive that nd lipstick containers. In both appearance 


ive 
it can be thrown away after being used only once shape it is the equal of prewar metal contain 


is the new poper. boking re- 


MEN of the U.S. Navy's Armed Guard aim a four-inch 50 at a submarine from the icy afterdeck of a 
cargo ship. The trainer, seated at the right, swings the gun horizontally; pointer, opposite, gets elevation 


Can we break the U-boat strangle hold? 


Here's how the Navy’s Armed Guard is 


Getting the Convoys 


By BERNARD WOLFE 
Photographs by ROBERT F. SMITH 


‘OR eight days and nights, the Focke- 

‘Wulf Condors have been circling the 
convoy, hovering in the horizon clouds tan- 
talizingly beyond gunshot. Their mission is 
reconnaissance, and they have the patience 
of vultures waiting for the kill. Sooner or 
later, attack planes are bound to show up, 
but no one knows when. The men who man 
the guns on the merchant vessels can do 
nothing but stand by and wait, taking turns 
on lookout, while their ships plough deeper 


into the Barents Sea. 


On the ninth day, when nerves are frayed 
to the snapping point, new signal hoists 
flutter up on the Commodore's halyards. 
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The time for action has come, This is it! 
On scores of battered merchantmen, 
strung out in columns that stretch from 
horizon to horizon, the shattering bells of 
the “general alarm" sound off. Men bolt 
from their quarters and sprint for their 
battle stations, lugging their life jackets 
with them as they race along gangways and 
catwalks. In groups of three they scramble 
up elevated turrets forward, aft, and amid- 
ships, to man the machine guns. Larger 
crews of eight or ten reach the big guns 
and break out the heavy ammunition. 
Even before the attack planes sweep into 
sight, dual-purpose guns are blazing away 
on mine sweepers, flak ships, and cruisers 
down along the center of the convoy, heav- 
ing salvos up at them. A moment later they 
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Oerlikon, the favorite weapon 
of the Armed Guard men against bombing 
plones. Man at right holds o loaded magazine 


ARMOR tokes the form of a circulor steel 
shrapnel shield designed to protect the gun 
crew opoinet fying bomb fragments or steel 
torn from their own vessel. At right are a 
gun and shield ready for mounting on a ship 


Through 


crystallize out of the alto-cumulus, end- 
less wedge-shaped squadrons of them, 
winging straight in from the Nor- 
wegian fiords. There are over a hun- 
dred planes all told— Messerschmitt 
110's, Heinkel 111 K's loaded with tor- 
pedoes, dive-bombing Stukas, Junkers 
89's. In a minute all hell breaks loose as the 
bombers peel off one after another, climb- 
ing down the stairs to deposit their lethal 
eggs on the ships of the convoy. . . . 

‘This scene was only the curtain-raiser of 
a running fight that was to keep up for 
many sleepless days on end, straight across 
the Arctic waters to the Northern Cape, 
then down into the Kola Inlet and right 
through to Murmansk. But the crews on 
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those cargo ships stuck by their guns— 
some of them perched atop 500 or more 
tons of TNT, knowing that one near miss 
would blow them all to Kingdom Come. 
Time and again, pink-glowing tracers from 
their 20-millimeters arched up into the 
blinking fire of a Messerschmitt or Stuka, 
and the plane streaked flaming into the sea. 
One of their four-inch 50's, firing point- 
blank at a conning tower spotted right in 
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taught to identify some 50 types of friendly 
ond enemy aircraft, Instruction is by means of 
models, as above, and by special training films 


iod doesn't allow time for any 


deep study of ballistics, but they learn enough about 
the theory of gunnery to understand shell trajectories 
‘ond know what happens when they fake a shot ot a U-boat 


CLASSROOM DRILL PREPARES GUN CREWS FOR THEIR JOB.. 


the heart of the convoy, scored a direct hit, 
and all that was left of the sub was a 
bubbling froth and a spreading oil slick. An 
enemy destroyer, foolhardy enough to dart 
in close, was blown sky-high, while a sister 
ship limped off ablaze. 

Ships were lost, and men too, but—thanks 
largely to these gunners—the greater part 
of the convoy got through to Murmansk 
port with its trucks and planes and dyna- 
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1g to handle the Oerlikon, Thr 

gunner strapped to the shoulder rests and 

h planted for apart. The 5 
port of the recoil mech: 


mite. The escort cruisers and corvettes did 
a magnificient job, but in the last analysis 
it’s every merchantmen for himself in these 
running battles, and without their gun 
crews very few of the cargo ships would 
have made it. 

Known to the Navy as the Armed Guard, 
these men at the guns are an amazing lot. 
For all their air of seasoned veterans, most 
of them on that convoy were out at sea 
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for the first time in their lives. Only a few 
months before, they had been ordinary 
youngsters of 17 or 18, passing their time 
in classrooms, on farms, and in shops or 
factories. Since the war started, they and 
their mates have taken all the enemy had 
to offer, not only on the harrowing Mur- 
mansk run, but through the Mediterranean 
to bomb-pocked Malta, along the Atlantic 
routes, and out across the Pacific. Whenever 
American supplies are shipped out, the 
Armed Guard is to be found aboard, oil- 
ing the guns and standing by on the look- 
out for trouble. 

The Armed Guard is something new 
in our fighting forces. Organized in the 
summer of 1941, its job was, as the Navy 


saw it, to handle the guns that, sooner or 
later, would have to be installed on mer- 
chant ships to get lend-lease materials safe- 
ly to their destinations. But it wasn't until 
November 18, 1941, when the President 
signed the Repeal of the Neutrality Act, 
that cargo ships began to be fitted out with 
guns. 

Today, there are thousands of men and 
officers in this unique service. What dis- 
tinguishes them, besides their extreme 
youth, is the circumstance that they are 
trained and rushed into their active duty 
faster than any other branch of the armed 
forces. These men, like all newcomers to 
the Navy, must first spend one month at 
Boot Camp, getting their indoctrination and 


WHEN THEY WILL SWING INTO ACTION AGAINST THE AXIS 


1 When, an, enemy submarin 
is sighted, 


The 10-man crew of the 
vas cover and readies the 


plane, or surface vessel Wh 
10 of the men on watch sets off the 
‘general alarm," ringing bells in all parts of the ship 


ig gun strips off the can- 
e for action. Loaders 
take their posts to pass ammunition from the ready box 


ver they are, men grab their kapok 
battle sta- 
30 seconds 


life jackets ond race for thei 
tions, They must be at their posts 


A When the gun egptain opens the breech 
and commands "Load!" a loader rams 
«@ shell home. Trainer and pointer get to work 


learning what it’s all about. When they vol- 
unteer or are assigned to the Armed Guard, 
they are packed off to Little Creek, Va., 
Gulfport, Miss., or San Diego, for some three 
weeks of basic training in seamanship and 
gunnery at an Armed Guard school, Here 
they are assigned to gun crews, under the 
command of an ensign or lieutenant (junior 
grade), and then sent on to one of the three 
Armed Guard centers, located in New Or- 
leans, San Francisco, or New York. While 
waiting for assignment to a ship, the crews 
get further training. 

‘Their brief training period is jam-packed 
with vital instruction. Since their primary 
job will be to sink enemy subs, planes, and 
surface vessels, the emphasis is on practical 
gunnery, and the men are put through their 
paces with loading drills and intensive firing 
practice on a variety of guns. Through it 
all, their instructors aim at turning out a 
highly flexible team, for the duties of each 
crew will depend on the far-from-uniform 
armament found on board merchant ves- 
sels. Although the 20-millimeter Oerlikon 
is coming into widespread use on cargo 
ships, there are still many .50 caliber 
Browning and .30 caliber Lewis machine 
guns in use, and the men must be able to 
handle all of them. In the big-gun field, 
the major calibers found on merchant ships 
include the three-inch 50 (dual purpose), 
the four-inch 50, the five-inch 50, the five- 
inch 51, and the new five-inch 38 (dual 
purpose), as well as the three-inch 23 and 
the six-pounder. Armed Guard men must 
know how to man these too. (The numbers 
following the bore size is the ratio of barrel 
length to bore diameter. A three-inch 50, 
for example, has a 150-inch barrel.) 

On board ship, the Armed Guard mem- 
bers have their own sleeping quarters and 
often their own mess quarters as well. They 
maintain friendly relations with the mer- 
chant crew, but are responsible only to their 
commanding officer, who is military adviser 
to the skipper. The men maintain a contin- 


MERCHANT SEAMEN LEARN GUNNERY 
IN THIS CLASSROOM ON WHEELS 
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uous rotating lookout, independently of the 
merchant crew. In the event of torpedoing, 
their instructions are to stand by their guns 
to the last. As long as a target is in sight, 
they must maintain fire until their gun is 
awash. 

Such are their instructions, but some 
crews have preferred to stand valiantly by 
their guns to the very end, even when the 
attacking sub was nowhere in sight. Bit- 
ter experience has taught these men that 
often, after a torpedoing, undersea wolves 
will surface to shell the lifeboats, and they 
have been ready to gamble their lives for 
at least one crack at the enemy. “U. S. 
Navy gun-crew members were the last to 
leave the ship,” reads the laconic report of 
the master of a cargo ship that had been 
torpedoed; only one out of nine was saved, 
Another crew had its big gun knocked out 
of action by a direct hit, but it remained to 
man the smaller guns until water was knee- 
deep on the main deck. Crews like these 
have bagged more than one reckless under- 
sea raider which came up too soon, 

‘They are tough, these lads of the Armed 
Guard. Torpedoed, having seen their ship- 
mates go down beside them, adrift in Arctic 
or tropical waters for days and weeks on 


end, they keep coming back for more, In 
the words of a Navy commentator, they 
have only one thing on their minds—“to 
keep the paths overseas open and Davy 
Jones's locker shut.” 


For training merchant seamen as gun- 
ners, the Armed Guard operates buss- 


130 caliber machine gun and Oerlikon 
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INSULATION TESTING of copper wire used in 
making electric motors has been made 
mechanically exact by means of a ma- 
chine developed by Charles B. Leape 
(right) of the Westinghouse Research 
Laboratories. Resembling a lathe, the 
new tester eliminates the human and me- 
chanical variables that affect the results 
of hand testing. The wire to be tested is 
held in a motor-driven chuck that moves 
back and forth under a scraper at a con- 
stant speed of two inches per second, To 
test the uniformity of insulation on all 
sides, a spring rotates the wire at inter- 
vals. A weak electric current in the wire 
lights a sensitive neon lamp when the 
scraper finally makes contact with the 
copper in the wire. 


LEATHER FINGER GUARDS introduced by Indus- 
trial Gloves Co., of Danville, Ill., give ma- 
rpg chinists added protection by means of a 
eer strip across the back of the finger at the 
tip. Elastic webbing makes the guards 
adaptable to any size finger. 


Latex 
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‘A SAND-BLASTING HELMET that looks very 
much like the type of headgear used by 
deep-sea divers has now been developed 
for use by workers at the Boeing Air- 
craft Company's plant in Wichita, Kan. 
Weighing but 14 pounds, the helmet is 
designed to protect workers from the 
dust particles they encounter in remov- 
ing dirt from a fuselage with a blasting 
hose, Continued inhaling of these dust 
particles may eventually result in pul- 
monary phthisis. A tube entering the 
side of the helmet keeps the worker sup- 
plied with fresh air. A small glass win- 
dow at the front enables him to see what 
he is doing. 
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At left is the gas-turbine 
power plant. generator 
‘appears in the foreground 


GENERATOR 
Flues 


EXHAUST 


COMPRESSOR 
TURBINE 


TURBINE 


Gas Turbine Drives 
Swiss Locomotive 


'URBINE blades spun by a 

stream of hot gas drive a novel 
locomotive recently delivered to the 
Swiss Federal Railways. Built by 
Brown, Boveri & Co., designers of 
gas-turbine stationary installations 
(P.S.M., Dec. '39, p. 80), it is said 
to have advantages over Diesel 
locomotives for some purposes. 
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AIUENTERS HAUSTED THROUGH ROOF THROUGH 
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‘enemy installations, at the rate of 900 


LOADING MAGAZINE 
/ ROLLER SHAFT 


‘a minute. Our Air Force is now using some of #I 


Army Gets gi si Film Processer 


'O SPEED study of enemy 

installations by our mili- 
tary commanders, a portable 
machine produced by H. W. 
Houston & Co,, of Los An- 
geles, Calif, has been de- 
signed to process movie film 
and have it ready for view- 
ing in 30 minutes. Capable 
of handling 16-mm. black- 
and-white film at the rate of 
900 feet a minute, the ma- 
chine can operate in full day- 
light. After the negative has 
been loaded into a light-tight 
magazine in a portable dark- 
room, the magazine is placed 
in the machine, and from 
there the film passes auto- 
matically through all the 
various processing compart- 
ments. Refrigerating and 
heating units keep solutions 
at proper temperature, and 
filtered air is used in the dry- 
ing compartment. Chemicals 
are supplied to photographic 
units in measured packages. 
All the operator needs to do 
is to attach electric power 
and water lines, insert the 
negative, push a button, and 
wait for the dry positive to 
wind out on a waiting reel. 
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Above left, the negative is attached to the. leader previously 
threaded through the machine (below), and right, the dry pi 
five winds out. Flashing lights control density of the film. 


In going from first developer to bleaching solution, film passes 
ight which conto the silver halides 
‘er but does not destroy 


both, print is developed 
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BICYCLE-PEDAL REFLECTORS that throw back the 
light from the headlamps of approaching vehi- 
cles have been invented by Morris Rider, of 
Detroit, Mich., as a safety device for night- 
riding cyclists. Mountings easily attached to 
the pedals contain six reflecting faces apiece, 
set at various angles to pick up light coming 
from any direction. Bossings or raised portions 
of the mountings keep the rider's feet in line 
on the pedals and prevent interference. 
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A ROLLING STEEL DOOR, which, when 
shut, acts as the rear wall of a seven- 
story building, has recently been com- 
pleted by the Kinnear Manufacturing 
Co., of Columbus, Ohio. Construction 
of the door was occasioned by having 
to move a 120-ton overhead crane in 
and out of the building. Made up of 
interlocking slats, the door opens and 
shuts by sliding up and down. When 
drawn up, it coils into a compact cylin- 
der in a small housing on the roof, An 
unusual safety feature is the air-con- 
taining weather strip at the bottom of 
the door. By means of pneumatic ac- 
tion, this strip automatically halts or 
reverses the descending door the instant 
it comes into contact with an object. 
Actually a curtain of steel, the door is 
extremely durable, and is’ constructed 
so that repairs can be made easily. 
Smoothness of operation of the gigantic 
door is attained by means of delicate 
spring counterbalancing as well as 
through electric control. 


PLASTIC TREADS made by Monsanto 
Chemical Company from a phenol- 
formaldehyde compound are re- 
placing rubber tires on small hand- 
pushed trucks. Although less resili- 
ent and a bit noisier than rubber, 
the plastic treads roll more easily 
over smooth and rough surfaces, 
are easier to attach to a wheel, and 
apparently are resistant to the 
hardest kind of usage. 
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Speeds Haval Dry Docks 


AJOR dry docks are being built for the 
Navy almost completely under water 
in strategic areas where the soil is too un- 
stable for big excavations in which the con- 
struction can be done “in the dry.” This 
startlingly new type of naval building is 
known to engineers as the “tremie” method 
—or pouring large quantities of high-grade 
conerete under water through pipes called 
“tremies.” 

It is providing the Navy with new grav- 
ing docks for repair and overhaul of fighting 
ships that must be sent with dispatch to re- 
join the fleet. And it gives the Navy these 
‘bases where they are most needed—no mat- 
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ter how difficult the site—without the long 
delay required for erecting big cofferdams 
that would otherwise be needed to keep wa- 
ter out of the excavations in which the docks 
are built. 

Now a site is simply dredged to the de- 
sired depth, then leveled by barge-controlled 
drags, and construction begins. First come 
the steel foundation piles, driven down to a 
firm substratum by a floating pile driver 
equipped with extension leads and a steam 
or compressed-air hammer capable of work- 
ing under water. They must fit a pattern 
in both line and grade, and those that cannot 
be driven down far enough are cut off by 
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Bent steel rods that look like 
huge hairpins protrude from the 
tremied concrete to provide o 
bond for a smooth finishing slob 
poured on the floor “in the dry” 


divers using underwater 
torches. 

Qn certain of these piles 
are laid huge floor forms 
having neither top nor bot- 
tom, each watched carefully 
by two teams of surveyors 
to be sure it goes down ac- 
curately. Meanwhile, the 
tremie scow sets to work, 
filling the forms with con- 
crete. Side walls are next 
laid and filled. A steel cof- 
ferdam, sealing the opening, 
is then put up to provide a 
dry space for building the 
gate seat, and the dock is 
pumped dry, After this, in- 
stallations are completed. 
Contributed by Capt. W. 
Mack Angas, Civil Engineer 
Corps, U.S.N. 
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Food from the Wild 


SCIENCE RANSACKS NATURE 
TO MEET WARTIME DEMANDS 


Phot 


by William W. Mo 


EET a new kind of fishermen. Using 
neither hooks, seines, oilskins, nor 
rubber boots, they've caught a whop- 

per which promises to change our diet. 
President Roosevelt, himself no mean 
wielder of rod and reel, arranged their fish- 
ing party. It was with test tube and micro- 
scope—and out of all the fish in the ocean 
they found just the right one to meet a war 
shortage. Their catch is the menhaden. If 
you've never heard of it, you soon will. For 
this prolific fish is the choice to pinch-hit 
on the home front for the salmon going to 
our overseas troops and our allies. It's 
known off Jersey shores as the mossbunker, 
heretofore regarded as a scrap fish. 

‘That curious fishing expedition is but 
one of the wartime activities of scientists 
of the United States Fish and Wildlife Serv- 
ice at the 3,000-acre Patuxent Wildlife 
Refuge in eastern Maryland. You find them 
carrying on, for the first time anywhere, 
successful experiments in polygamist quail 
breeding to speed propagation; they are giv- 
ing the red fox and other prized fur-bearing 
animals a new lease on life by their work 
in disease prevention; they have figuratively 
counted the noses of this nation’s big and 
small game animals to the benefit of hunters 
and depleted beef stocks; they have kept 
a constant check on the flyways to protect 
ducks, geese, and upland birds; they have 
found new food for these birds and animals; 
and, by @ queer turn, they have brewed 
poisons to take the place of poisons cut off 
by the war that were our only means of 
controlling the propagation of harmful and 
destructive birds and animals. 

Poison brewing became urgent soon after 
the first torpedo of World War IT exploded. 
Red squill, one of the most effective anti- 
rodent poisons, came from the Mediter- 
ranean area. Nux vomica, another death 
dealer, came from territory now overrun by 
the Japanese. Thallium, perhaps the most 
deadly of all, came from Germany. Even 
before the war, when these poisons were 
easily obtained, the annual damage in this 
country from rats alone amounted to $189,- 
000,000. So the need for substitutes was 
great. 

‘The Patuxent chemists tackled the job 
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This sign morks 
the Patuxent 
Refuge in east- 
rn Maryland, 
where research 
seeks new wor- 
5 for 
riches 


with a pharmacological and chemical ap- 
proach that revealed the poison principle of 
the imported drugs. Then they attempted 
to match it. Into their laboratory came hun- 
dreds of native plants to be tested for poison 
content. Into their test tubes went scores 
of chemical combinations to create syn- 
thetic poisons. It wasn't long before they 
had prepared 150 specimens. These were 
rushed to the Fish and Wildlife Service 
laboratories at Denver for actual tests in 
killing. Findings showed the Patuxent chem- 
ists had uncovered 10 American plants with 
poisoning potentialities equaling those of 
red squill and nux vomica. These plants, ex- 
isting in great abundance, are Indian hemp, 
calfkill, stagger grass, larkspur, American 
hellebore, death camass, monkshood, Jim- 
son weed, water hemlock, and poison hem- 
lock. Poisons from these plants are ob- 
tained by a simple process of distillation 
and concentration. 

‘When the war began making heavy in- 
roads into our beef supply, the Government 
again turned to Patuxent. Experts there got 
together data from all parts of the country, 
announced there were 6,000,000 big-game 
animals of which 600,000 could be taken 
annually without endangering any of the 
species. This represents 60,000,000 pounds 
of meat a year for our dinner tables. Added 
to this, the service estimated a possible 
yearly kill of 10,000,000 ducks and geese, 
20,000,000 rabbits, 15,000,000 upland birds, 
and 4,000,000 other small game. 

Maintenance of this great potential food 
supply was the tough problem. Present was 
the danger of disease, shortages in wildlife 
foods, and the elimination of certain species 
by hunters. Research in disease prevention 
and nutrition had been carried on by the 
service for years, but under peacetime con- 
ditions. New ways and means had to be 
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AS WARTIME FOOD FISH 


MENHADEN 


WEIGHT {Av.) 15 pounds. i ponds 
LENGTH (Av.) 3 feet. | foot. 
COLOR Steel-blue or groy, block spots. Iridescent, greenish-brown. 
HABITAT Neor coast, North Temperate Zon Neor coast, Atlantic seaboard of 
Enter rivers, September to Febru fas, from Nova Scotia 
ery, to spawn. Pacific var Belongs to same fomily 
more numerous, supply most as herring, sordit 
AVAILABILITY supply for normal needs. Mest plentiful fish on eastern coast, 
fers in spawning ti 
NORMAL USE Food. Greatest commercial valu: Fish boit, oil 
: ‘ony food fish. Small amounts for oil for paints, tanning 
Dry waste makes valuable 


medium within its own sterile package. It 
took the place of living test animals in find- 
ing protective and curative agents for dis- 
eases of wildlife. Results of experiments 
were passed on quickly to wildlife refuges, 
naturalists, zoologists, and the nation’s fur 
farmers, 

‘Three thousand bobwhite quail were 
raised at Patuxent last season. The main 
objectives were to increase propagation and 
to develop new quail foods that could be 
supplied under war conditions, Both were 
achieved. Quail are inveterate monoga- 
mists. They were introduced to polygamist 
breeding. Male birds were placed in pens 
with three, six, and 12 females. The fer- 
tility of the eggs fell off as much as 50 per- 
cent as compared with normal mating, but 
the increase in egg production spelled suc- 
cess. The radical change in the quail’s home 
life caused some disturbing incidents at first, 
with an occasional death from fights caused 
by jealousy. As the season wore on, how- 
ever, most of the breeders accepted the new 
setup. 

The Patuxent scientists meticulously 
charted a complete cycle in quail life—from 
egg to chick to breeder to egg—keeping in- 
dividual records of all birds raised. This 
was important in developing the new diet 
in which soybean meal, corn meal, and other 
nourishing foods were used in place of ribo- 
flavin concentrate, sardine fish meal, and 
other things needed for the war. 

‘Another task was the development of 
natural foods for migratory fowl. About 
half a mile from the main Patuxent labora- 
tory is a series of 24 ponds, each 50 by 30 
feet. There experts studied and experi- 
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fer with high nitrogen content. 


mented with aquatic and marsh plants, 
Their findings may prevent the starvation 
of great numbers of ducks and geese in 
crowded breeding grounds. 

With a million duck hunters in this coun- 
try, it is imperative to have regulations 
that will maintain the supply in sufficient 
quantity to permit the annual forays to 
marsh, lake shore, and river bank—in war 
as well as in peace. These regulations are 
not the vagrant thoughts of some official. 
‘They are devised each year after long and 
careful study by the Fish and Wildlife ex- 
perts. The Patuxent Refuge is the clearing 
house for all information used to establish 
hunting and fishing laws. During migrating, 
breeding, and wintering seasons, a constant 
flow of reports comes from field personnel 
and co-operating outdoorsmen. 

The service's bird-banding system is a 
source of information of the highest ac- 
curacy. Of nearly 4,000,000 birds marked 
with the numbered aluminum bands, 250,000 
have been subsequently reported. This has 
supplied a file of precise details on sex, age, 
and migrating habits. Some ducks have 
carried bands for 15 years, though the aver- 
age bird is reported within two or three 
years of banding. From the moment of 
banding all information on the bird is tabu- 
lated. Cards at the Patuxent refuge are 
kept with the same care and, indeed, by the 
same method as the Federal Bureau of In- 
vestigation's fingerprint system. The cards 
are passed through a perforating machine 
which notes number and other data. Later 
it takes only a few seconds to locate the 
cards by passing the file through a shuffling 
machine. Wartime shortage of aluminum 
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Brewing poisons to sup- 
plant those formerly im- 
Ported for the purpose 
of controlling the propa- 
gation of destructive 
birds and onimals is one 
of the Refuge's most 
Portont war jobs. Here a 
chemist is operating two 
Soxhlet extractors used 
to derive toxic elements 
from native plants. From 
hundreds of these plonts 
technicians prepared 150 
specimens which were de- 
livered to the Fish and 
Wildlife Service labora- 
Denver for oc- 
ests in killing. 
show that Patux- 
ent chemists had found at 
least 10 American plants 
capable of producing poi 
sons every bit ax effective 
as those formerly employed 
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Studies of migratory birds ore made by 
means of marking them with numbered leg 
bonds before they are released. On a 
similarly numbered file card, a record 
is made of the bird's health, age, and 
sex, to which is added information which 
may be received from o hunter. Banding 
is now curtailed becouse of the lack of 
cluminum. Left, o duck watches with in- 
terest os a sample of its blood is taken 
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A dated egg carrying a live chick is drilled pre- 
Poratory to its being inoculated with a virus 


has caused officials to cut down on banding, 
but they are maintaining the status quo of 
the system as far as possible. 

It was on July 21, 1942, that President 
Roosevelt called on scientists of the Fish 
and Wildlife Service to find a substitute 
for salmon. What he hoped for was a fish- 
ing expedition as successful as the one that 
brought tuna—then unknown as a food fish 
—to our dinner tables in the last war, What 
he got was the menhaden, which not only 
may surpass tuna as a tasty dish but vies 
with salmon in food value and abundance. 
Though its name is of American Indian 
origin and its abundance has been known 
for years, the menhaden has 
never been sought for as food. 
‘The millions of pounds taken 
each year along the Atlantic 
seaboard have been pressed 
for oil and used to enrich the 
soil. Much smaller than 
either tuna or salmon —it 
ranges from 12 to 16 inches 
in length when mature—the 
menhaden travels in great 
silvery schools and is easily 
captured with large nets. 


jected into the embryo, which will 
oct as a culture within its own sterile package 


In their survey, the Patuxent scientists 
tested hundreds of American fish for edi- 
bility and food value. For their purpose, 
fish were hauled in off the rock-bound 
coasts of Maine, the shores of Jersey, and 
the palm-fringed Florida keys, Big fish and 
little fish, deep-sea fish and estuary fish— 
all were studied. Fish to be tested were first 
canned at the Federal Fisheries Laboratories 
at College Park, Md. At Patuxent, the 
scientists removed the fish from the cans 
and placed them in digestive racks—simply 
glass retorts—which released the nitrogen 
content as ammonium sulphate. The ammo- 
nium sulphate was then placed in a Kjeldahl 
distilling rack where the 
ammonium was passed off as 
anitrate. By neutsalizing and 
measuring this nitrate, the 
chemists were able to calcu- 
late the amount of protein in 
each type of fish. They also 
found that alewives, hake, 
and sea herring have a high 
food value and make very 
tasty dishes. So these, too, 
may soon find their way into 
our kitchens.—JACK O'BRINE, 


One of the 24 ponds used to test 
aquatic plants that might be used 
in the feeding of migratory birds 
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AN AMPHIBIAN GLIDER known as the Bristol XLQ-1 recently 
underwent successful flight tests at the Philadelphia Navy 
Yard. Taken off the Delaware River by a Catalina flying 
boat, the glider circled the yard twice and then returned 
to the river. Made chiefly of noncritical materials, the 40- 
foot glider is designed to carry 12 fully equipped Marines. 


PENCILS whose marks will melt within one 
percent of a predetermined temperature are 
providing industrial and laboratory workers 
with an easy and inexpensive means of 
checking various surface heats. A mark is 
made on the surface to be tested with a 
pencil of a known temperature rating. When 
the mark melts, the operator knows that the 
surface has reached that temperature. The 
crayonlike pencils come in 15 different rat- 
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ings, each of which is identified by a distinct 
color, and cover a range of from 125 degrees 
F. to 700 degrees F. Known as Tempilstiks, 
these pencils have proved highly successful 
in heat-treating operations and in checking 
the surface temperatures of machinery, mo- 
tors, and insulation. At above left, a Tem- 
pilstik is used on a combustion tube. At 
right, a pencil mark begins to melt (below) 
when heat nears pencil’s rating. 
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By Ralph Rogers 


ERIODIC inspections of the generator on 
our car are important not only because 
it is the vitalizing center of the entire elec- 
trical system, but also because its innards 
are chock-full of materials now difficult to 
replace. The generator is probably one of 
the most neglected units in the average car, 
yet it alone produces the current that 
charges the battery and energizes all the 
various parts which depend upon electricity 
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for their operation. If the generator fails, 
your car must eventually go dead. This can 
best be prevented by the simple expedient 
of locking the door the horse is 
stolen. An inspection of the generator 
should be made every 5,000 miles, or at least 
once a year regardless of mileage 

To insure satisfactory operation and to 
prolong the life of parts, the generator 
should be disassembled, thoroughly over- 
hauled, and cleaned as a safeguard against 
the accumulation of dust and grease. At the 
same time, check the external circuit on 
your car for defective wiring and loose or 
corroded connections at the battery, start- 
ing motor, ammeter, and similar places 
Loose or corroded connections in the charg: 
ing circuit will cause high voltage, result- 
ing in damage to the generator and its 
regulating device, and will greatly shorten 
the life of the ignition points, light bulbs, 
and battery. 

While the various gears in your car may 
revolve as fast as the armature of the gen- 
erator, the gears are protected by a film of 
oil. In the generator, on the other hand, 


before 
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QE 


TEP DETAILS OF A GENERATOR MAINTENANCE JOB 


INTERNAL-FIELD SHORTS ore checked with 
one prod between coils with insulation 
the oth 1d of each col 


CONTINUOUS.CIRCUIT TEST is made with one 
test point contacting the negative terminal and the 
other on the end of the brush lead. If the test 
lamp does not light, there is an open circuit 


are parts bearing on each other at high 
speed without benefit of a protective film of 
oil—the commutator and brushes. These are 
subject to heat and friction, and servicing 
the generator is largely a matter of checking 
up on these important but vulnerable parts. 

Examine the commutator and, if it is 
dirty, clean it with a strip of fine sandpaper, 
No. 00 preferred. Do not use emery cloth, as 
emery dust may become embedded in the 
commutator and brushes, causing rapid 
wear of these parts. After the commutator 
has been cleaned, the dust must be blown 
out. If the commutator is rough, out of 
round, or has high mica, it must be turned 
down on a lathe, but only enough material 
should be removed to true it up and to elim- 
inate any roughness or high mica. After 
the lathe operation, the mica should be un- 
dercut, as shown in the illustration on 
page 129. 
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IF TEST LAMP LIGHTS with one point touching 
the negative brush holder and other prod placed 
fon the end frame of generator, the negative brush 
hol grounded ond will have to be replaced 


REPLACE FIELD COILS if test lamp lights when 
one testing prod is on the generator frome ond the 
other on the field terminal. Disconnect grounded 
end of field winding from the frame for this test 


Armatures must never be cleaned by any 
degreasing method, as a grounded or short- 
ed condition will very likely be the conse- 
quence. 

It is important that brush springs have 
the correct tension. If the tension is ex- 
cessive, rapid commutator and brush wear 
will result. On the other hand, if the spring 
tension is weak, it will cause decreased 
generator output as well as arcing and 
burning of brushes and commutator. If ei- 
ther of these conditions is evident, install 
new brush springs. 

When it becomes necessary to install new 
brushes, they should be seated by using ei- 
ther a brush-seating stone or No. 00 sand- 
paper. If sandpaper is used, wrap a strip 
of it around the commutator with the sand- 
ed side out. Then place the brushes down 
on the sandpaper, pulling the sandpaper un- 
der the brushes in the direction of normal 
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FIND OPEN CIRCUITS, GROUNDS, 


AND SHOR 


THE TEST LAMP LIGHTS with the points held os 
shown if the field coils have a continuous circuit. 
If the test lamp does not light up, the field coils 
have an open circuit and will have to be replaced 


WHEN TESTING TERMINAL for ground, place one 
testing prod on the terminal ond the other prod on 
the generator frame. If the lamp doesn’t light, the 
terminal is O.K.; otherwise the insulation is poor 


‘A GROUNDED ARMATURE con be detected by the 
plocing of one test point on the armature core and 
the other on the commutator bars. If the test lamp 
does not light, there is no ground in the armature 


armature rotation until a good brush seat 
is obtained. If a brush-seating stone is used, 
the generator may be driven on a test stand, 
or it may be connected to a battery and 
“motored.” With the generator operating 
at medium speed, press the stone firmly 
against the commutator, moving it back and 
forth to cover the entire commutator area 
contacted by the brushes. Do not use the 
stone any longer than a few seconds, as un- 
necessary wear of brushes and commutator 
will result. After the brushes are seated, 
blow out the generator to remove all dust 
and abrasive particles. 

In removing brushes from their holders, 
pull back the spring or arm; then lift out 
the brush. Never remove a brush by pulling 
on its pigtail lead against the spring tension, 
for you may loosen the connection in the 
brush and cause a high resistance to devel- 
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COMMUTATOR AND ARMATURE shorts ore 
tected’ with the ormature on a growler. First clean 
between commutetor bors; then rotate armature. If 
hack-sow blade vibrates on it, armature is shorted 


op. Such resistance might produce an over- 
heated condition resulting in damage to the 
generator. Nor should a brush spring or 
arm be snapped down on the brush, as this 
may crack or break the brush. 

If for any reason the field coils are re- 
moved, do not attempt to clean them by 
any degreasing method, as this might dam- 
age the insulation and cause a ground or 
short when the coils are put back in the 
field frame. If the insu'ation is worn, 
burned, or chafed, it is sometimes possible 
to rewrap the field coils with insulating tape 
and paint them with shellac or insulating 
compound. This operation should be per- 
formed by a competent automotive electri- 
cian so that the coils will fit under the pole 
shoes properly when replaced. All soldered 
connections should be made with rosin flux, 
for using acid flux sooner or later will 
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Commutator Care Is Important 


erator from the vehicle in most cases. 
If there is no current output, and 


2) 


COMMUTATOR 


START.GROOVE IN Mica UNDERCUT. 
WITH TRIANGULAR FILE OF HACK “SAW BLADE, 


mica 7. SEGMENTS. v 5" 
fuGHT way won way 


MICA MUST Be CUT away 


To. Seomenrs. 


coMMUTATOR 


\ca WITH PIECE, 


Mica MUST NOT BE LEFT 
CLEAN BETWEEN SEGMENTS WITH A THIN EDGE NEXT 


if the ammeter is known to be in good 
condition and shows the generator not 
charging, the first thing to do is to 
remove the generator cover band and 
check for sticking brushes, dirty, 
gummed, or burned commutator, weak 
brush tension, or other causes of poor 
brush-to-commutator contact. Check 
all leads for loose or broken wires, 
terminals, or screws. If the above 
checks O.K., continue the tests by 
utilizing a conventional test lamp (see 
diagram) to locate open circuits or 
grounds in the generator in the fol- 
lowing manner: 


THE COMMUTATOR is o particularly sensi 
electrical equipment of your car. Its 5 


A CONVENTIONAL TEST LAMP used for locating open 
circuits and grounds in o generator con be readily 


by wiring a socket and two prods having insulated 


brushes pick up current, must have sharp, clean edges 
with no rough spots. Mica between must be undercut 


made 
jandles 
as below. An ordinary 10-walt lamp serves the purpose 


To check for ground, raise the 
grounded brush and insulate it from 
the commutator by means of card- 
board. Then touch one of the test 
points to the main brush lead and the 
other to the generator frame. If the 
lamp lights, indicating a ground, in- 
sulate the other brushes and check 
the insulated brush holders, commu- 
tator, and fields to locate the ground, 
If a grounded field is found, the out- 


10=VOLT LINE 


INSULATED 
HANDLES 


FLEXIBLE 
LEADS 


1O-WATT 
LAMP 


put-regulating device should be in- 
spected, because a grounded field will 
permit an excessive field current which 
may cause the regulator contact 
points to burn. 

If the generator does not show a 
ground, check the field for an open 
circuit. Test for a shorted field by 
connecting a 6-volt battery and an 
ammeter in series with the field, and 
note the current draw. Use care in 
this test, as a shorted field will draw 
high current and cause damage to the 
ammeter. If a shorted field is found, 


cause corrosion of those parts it touches. 
Generator ball or roller bearings should 
be washed in clean gasoline, kerosene, or 
carbon tetrachloride. The bearing should 
be swished thoroughly in the cleaner until 
all dirt and grease are removed. Immediate- 
ly after cleaning, spin the bearing in light 
engine oil until all cleaning solvent is re- 
moved; then pack with bearing lubricant, 
‘Whenever a bearing is to be pressed off or 
on a shaft, or out of or into an end frame, 
damage will be avoided if the pressure is 
applied only to the inner bearing race. 
‘Assuming that a generator-regulating de- 
vice is functioning properly, yet the gen- 
erator is not performing according to speci- 
fications, its trouble may be localized by 
proceeding as in the following tests. These 
are applicable to units on recent models, and 
can be made without removing the gen- 
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it will probably be necessary to clean 
or replace the contact points of the 
regulator, besides replacing field coil 

If unsteady or low generator output is 
indicated on the ammeter, check the drive- 
belt tension and brush tension. Be sure the 
brushes are free in their holders, making 
free contact with the commutator. 

If generator output is excessive, it usually 
indicates an improperly set regulator. If 
the generator is of the third-brush type, 
which is not equipped with an external 
regulator, this condition is very likely due 
to an incorrect third-brush setting. 

‘When a generator is noisy, the trouble 
usually can be attributed to a loose mount- 
ing or drive pulley, worn or dirty bearings, 
improperly seated brushes, or a bent brush 
holder. 

While your generator is disassembled, its 
parts may be tested separately. The illus- 
trations show the correct procedure. 
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Whot a driver sees in the visual-efficiency 
‘dimometer—o dim-out street with parked 
cors and moving pedestrions, At the 
Dr. Chorles C. Hawkins explains his device 


Ingenious New Tests 
Reveal Unsuspected 
Hazards in Wartime 
Motoring and Pose 


the Question 


Are You Fit to Drive in a 


Don'ts for Drivers 
DON'T r 
DON’T drive more than 20 miles an hour. 
DON'T start driving for five minutes after 

leaving a brightly lighted place, 
DON'T attempt to beat traffic lights. 
DON'T leave proper lane on highways. 
DON'T drive if you have been drinking. 
DON’T make sudden starts or turns. 
DON’T take anything for granted 


x alertness for one instant 


Don'ts for Pedestrians 
DON'T cross against traffic lights. 
DON'T cre pt at crosswalks. 
DON'T step into a street from behind 
either parked or moving vehicles 
DON'T walk in dim-out areas without 
wearing or carrying something white. 
DON’T take it for granted that you are 
seen by an approaching driver. 
DON’T attempt to judge the speed of an 


oncoming car. 
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E rainy night last December a big 
black sedan swung off Fifth Avenue in 

few York City and purred along a semi- 
darkened crosstown street. Suddenly a dim 
shadow darted before it. Too late, the driv 
saw the figure directly in his path. Shrieking 
rubber drowned all other sounds. When the 
car stopped, behind it lay the eighth pedes. 
trian killed that night in the city’s wartime 
dim-out 

Who is to blame for such needless deaths 

the drivers or the victims? Why the in- 
crease in traffic fatalities now, when fewer 
cars are abroad? And what is being done to 
prevent these tragedies in the country 
largest city and in other coastal areas where 
reduced lighting is a wartime “must”? 

Most of the answers are yours for the ask- 
ing. Specialists at the Center for Safety 
Education, New York University, have been 
tackling the problem of dim-out driving 
since the time it claimed its first victim. 
They are doing a thorough job of research 
and experiment to set up a basis for a na- 
tionwide educational program to prevent 
pedestrian accidents. Their tools are scienc 
psychology, and common sense. Some of 
their testing equipment is unique. 

Out of the research department at the 
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The inspector shown above is using a lighted 
odaptometer to test the ability of a driver's 
eyes to adapt themselves to dim-out streets 
cofter having been exposed to bright lights 


In the photograph at right above, the weird 
instrument isa perimeter, used to show that 
a driver's side vision is almost zero when 
his eyes ore focused straight ahead of him 


Lower right, @ test for such eyesight faults 
as color blindness, myopia, and astigmatism. 
A portable projector throws test charts on 0 
miniature screen ten feet from the subject 


N.Y.U, Center has emerged an instrument to 
test visual efficiency in the dim-out, ap- 
propriately named a “dimometer.” If your 
vision is good, you see on a miniature city 
street four parked automobiles and five 
moving pedestrians who at first are con- 
cealed in shadows. If you fail to report the 
pedestrians, who are caused to cross the 
street by the operator of the instrument, you 
have technically run them down. 

‘A high police official was embarrassed 
when he discovered he had “hit” two pedes- 
trians in the dimometer test. Perfect scores 
were made by only a few of the more than 
1,000 drivers of essential vehicles tested. 
One was a woman driver for the A.W.V.S. 

‘The Center uses an AO Project-O-Chart 
to test actual sight and to detect such 
faults in vision as color blindness and astig- 
matism. It employs a perimeter to measure 
the extent of side vision and to test ability 
to see on both sides while looking straight 
ahead. A phorometer tests the muscle bal- 
ance of eyes, and an adaptometer ascertains 
the degree of night blindness. 

In the dim-out, a driver loses 40 to 60 
percent of his visual efficiency, and his side 
vision is reduced practically to zero, but his 
ability to see is doubled if he constantly 
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shifts his glance from roadway to sidewalk, 
‘The danger zone ahead of a vehicle going 20 
miles an hour is about 40’. 

Pedestrians see approaching vehicles by 
spotting their dimmed headlights, but can- 
not judge their speed with any correctness. 
‘The average pedestrian, because he sees the 


vehicle, continues to conduct himself as 
though the driver can see him as well, but 
this is definitely not the case. The ability to 
see persons on foot, as far as drivers are 
concerned, is very poor. It can be increased 
markedly if something white—an arm band, 
for instance—is worn by the pedestrian. 
White serves to reflect the small amount of 
light present in a dim-out. 

Pedestrian fatalities in some dimmed-out 
cities have increased 50 and even 100 per- 
cent. In Greater New York, night-driving 
fatalities mounted from 370 in 1941 to 417 
in 1942, while daytime fatalities dropped 
from 279 to 200. Experts thus reason that in 
that metropolitan area alone dim-out driv- 
ing has killed 152 persons who otherwise 
would be alive today. Therefore the N.Y.U. 
Center urges all national and local safety 
organizations, motor-vehicle departments, 
and local police departments to combine 
their efforts in dim-out education. 
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IDEAS FOR MOTORISTS 


1] PARKING IS SIMPLIFIED and damage to tire 

side walls prevented by a mirror on the 
right-hand car door. It is tilted to reflect the 
edge of the running board and curb line. A 
slight bend should be made in the mirror 
arm in order to place it below the rim of 
the door. Fit a setscrew to the ball socket 50 
that the mirror may be locked in position 
after it is adjusted to the driver's line of 
vision.—C. L. B, 


2. A WINDSHIELD WIPER that won't stay up can 

be held out of the way with a clip made of 
sheet metal or an annealed piece of clock 
spring. The clip should be bent as shown, 
and the flat end pushed or driven up between 
the glass and the windshield frame. Slip the 
arm of the blade under the clip when the 
wiper isn’t needed.—A. H. W. 


J ADD TO YOUR TRAILER'S USEFULNESS by mak- 

ing a telescoping tongue of two pieces of 
pipe, one fitting into the other, as shown in 
the drawing at left below. Holes are bored 
into the pipes for a good-sized bolt, which 
serves as a locking pin, Such an arrange- 
ment will make your trailer more adaptable 
for hauling long objects.—A. H. W. 


4 DIM-OUT DRIVING is a hazardous business. 

Here's a helpful hint that will be a boon to 
night drivers. Paint the rear edge of the 
driver's door solid white so that when the 
door is being opened the moving white strip 
will be seen by approaching cars.—D, H. 


DRAWINGS BY STEWART ROUSE 


7” TELESCOPING 
PIPE SLIDES IN 
‘TO SHORTEN 
TONGUE 
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Gus Helps the Army 


“Welcome home, Lieutenant 
Blake,” said Gus to Horry 


HEN Harry Blake first came home on 

leave, we Model Garage regulars didn’t 
know just how to treat him. Back before the 
war he'd taken a job as Gus Wilson’s grease 
monkey a couple of weeks after graduating 
from high school, and naturally we older 
men had fallen into the habit of kidding him 
a good deal, As the years had drifted by 
and he bad developed into a first-class 
mechanic, we hadn't changed our half 
friendly, ‘half patronizing attitude toward 
him. Even when his National Guard regi- 
ment had been called into Federal service, 
we hadn't taken it very seriously. 

But the afternoon not long ago that a few 
of us drifted into Gus’s shop and found 
Harry Blake there, we realized that he 
wasn’t the same old Harry. He had the 
kiddish grin we all remembered, but he also 
had the yellow, blue, and red triangular in- 
signia of an’ armored division on his 
shoulder, the silver bar of a first lieutenant 
on his overseas cap, a couple of ribbons on 
his chest, and lines around the corners of 
his mouth that hadn’t been there before. 

Gus made a sort of introductory motion, 
and said without any kidding in his voice, 
“Lieutenant Blake—home on a month’s 
leave after getting himself shot up in 
Africa.” But when we asked about his ad- 
ventures in Africa and how he got wounded, 
Harry just shut up like a scared clam. 
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by Remote 
Control 


By MARTIN BUNN 


A few afternoons after that we 
dropped into the Model Garage again 
and once more found Harry there. 
‘This time he looked more natural. His 
uniform coat was draped over the 
back of a chair. He had pulled an old 
pair of overalls over his pants. There 
was something wrong with Ez Zach- 
arias's car, and he'd been helping Gus 
check it. Having just located the trou- 
ble, they were feeling pretty trium- 
phant. 

“That was a tough one,” Harry said. 
“It was the toughest trouble-shooting 
job I've tackled since—since—” 

“Since when?” Gus demanded, 

“Well, since I was over there in North 
Africa,” Harry said unwillingly. “I had a 
trouble-shooting job over there that had me 
on a spot, and Gus Wilson got me off it. I 
mean, his vision got me off it.” 

“Huh?” Gus said. “What the dickens do 
you mean—my vision?” 

“Well, that's what it was,” Harry in- 
sisted, “It’s sort of a long story.” 

Gus gave him a push toward a chair. 
“You're going to tell it, even if it is,” he 
said. “I've been called a lot of things in my 
time, but this is the first time I've ever 
been called a vision, and I want to know 
how come.” 

Harry sat down and lit a cigarette, 
“Well,” he said. “It was this way. My arm- 
ored division was attached to the British 
First Army when it went into Tunisia to try 
to capture Bizerte. This night I’m telling 
you about my tank company was in an 
assembly area a few miles from the burg 
they call Medjez-el-Bab. 

“I was maintenance officer, and I had 
my section quartered on an abandoned Arab 
farm about a mile back from the rest of 
our outfit. The Luftwaffe was doing a lot of 
bombing, so everything had to be blacked 
out at night, but we had fixed up a barn 
with lights and blankets so we would be 
able to handle an emergency repair job if 


133 


"While the boys and | looked at the tube, | wos secretly thanking my stors for Gus Wilson's vision!" 


we had to, We were billeted in the farm 
house, which was close to the road. 

“Well, about twelve o'clock that night I 
was sitting on my bedroll with my back 
against the wall, watching my sergeant and 
one of the men playing two-handed pinochle. 
T'd a lot rather have been in my bag asleep, 
but I had to guide a couple of trucks loaded 
with gasoline up to where our tanks were, 
and the trucks hadn't showed up yet. Pretty 
soon I heard the guard outside shout and a 
lot of loud talking in the road, Thinking 
that the gasoline trucks had showed up at 
last, I’ put on my slicker and started for 
the door. But before I got to it someone 
jerked it open, and three men came in. 

“They were the three muddiest fellows 
I've ever seen. The first man in was the 
muddiest of them all. He was a big, beefy 
guy, and I could see that he was boiling 
mad. When he pulled off his trench coat, 
I saw that he had two stars on his shoulders, 
So I gave him a snappy salute. He returned 
it as though he hated to do it. ‘You in com- 
mand here?’ he sort of snarled at me. 

“Yes, sir,’ I said, and told him my name 
and outfit. 

“What are you doing back here?’ he 
snapped. ‘Why aren't you with your com- 
pany?” 
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“I explained to him that I was mainte- 
nance officer, and that my section was at 
the farm because it was a better place for 
us to do our work than any we could find 
up with the tanks. 

“Maintenance officer, 
‘Know your job?’ 

“Yes, sir,’ I told him. 

“ ‘Know how to fix a Dodge pickup so it'll 
run? 

“Yes, sir,’ I said. 

“He sat down on a box and began to pick 
clods of mud off his pants. ‘All right, lieu- 
tenant,’ he said. ‘Fix my pickup. And fix it 


hey?’ he said, 


I said. ‘What's the matter 
with your car, sir?’ 

“The general glared over at one of the 
men with him, ‘Ask the sergeant there,’ he 
said. ‘He knows all about cars. He told me 
so himself, right after we broke down—the 
first time.’ 

“The sergeant’s face reddened. ‘Some trou- 
ble with the fuel line, sir—I guess,’ he told me. 

“You guess!” the general roared at him, 
“You guess wrong just once more tonight 
and T'll take those stripes off your arm! Go 
with the lieutenant and tell him what you 
can about this dang-blasted crate of yours!’ 

“Well,” Harry continued, “the sergeant 
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and I went outside. It was raining cats and 
dogs. A battery of guns was firing not far 
away. The sergeant sort of groaned. ‘My 
God, sir, what a night’! he sai 

“This isn’t bad,’ I told him. “The weath- 
er’s too thick for bombing, and those guns 
aren’t shooting our way.’ 

“‘Oh, it ain't the war I mean,’ he said. 
‘It’s the general... Say, lieutenant, we had 
to push that jalopy a mile to get here, and 
the general fell flat on his face twice. And 
I got to go on living with him!" 

“My sergeant had routed out some of our 
fellows, and I told them to get my pickup 
and tow the general's, which was standing 
in the road, into the barn. I asked the staff 
sergeant what had happened the first time 
his car had quit on him. 

“‘T dunno, sir,’ he told me. ‘We started 
out early this morning on one of the gen- 
eral’s inspection trips. I told him the mud 
was so bad we'd better take a half-track, 
but he’s a pigheaded old—excuse me, sir— 
I mean the general said to take the pickup. 
We didn’t have any trouble all day. Along 
about sundown we were on a hill close to 
the front line, and some Fritz machine gun- 
ner spotted us and sent a burst so close 
that it spattered us with stones and mud. 
‘We went off that hill like a bat outa—well, 
fast. About half an hour after that the en- 
gine began to sputter. Then it quit dead.’ 

“ ‘Well, I figured first off that a bullet had 
punctured the fuel line and let water get 
in the gas somehow, but there wasn’t any 
bullet hole, We had a five-gallon can of gas 
with us, so I drained the tank and the fuel- 
pump filter and put a couple gallons of fresh 
gas in the tank. When I stepped on the 
starter, she took off fine. After we'd gone 
for maybe five miles the engine stopped 
again. I drained the fuel line and the tank 
again, and put the rest of the gas in. She 
ran fine for a couple of miles. Then she 
sputtered and quit on me again. We didn’t 
have any more gas, so there wasn’t any- 
thing else I could do. Then the other officer 
—he’s the generals aide—remembered that 
your outfit was up this way. So we pushed 
the old jalopy here.’ ” 

Harry lighted another cigarette and looked 
around at us. “Wait a minute,” Gus told 
him, and went into the office. He came back 
with a bottle of coke and handed it to Harry. 
“Fill up your fuel tank before you go on,” he 
said. Harry grinned and took a long pull. 

“We got the general's car into the barn,” 
Harry went on, “and went to work. We 
checked the ignition, the spark plugs, and 
the wiring. They all were O. K. We drained 
the fuel-pump filter and tried the engine, 
but she wouldn’t start. Then we cleaned out 
the carburetor and drained the gas tank. 
‘There wasn’t any sign of water in the gaso- 
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line. There wasn't any hole in the tank or 
filter cup through which water could have 
‘been getting into the tank. The fuel line 
seemed perfectly tight. So we filled up the 
tank and stepped on the starter—and the 
engine took off and ran smoothly. 

““That's got her, sir,’ my sergeant said. 
‘I don't know what was the matter with her, 
but she’s all right now.’ 

“So I said O. K. and started for the house 
to tell the general that his car was fixed, 
But I'd no sooner got out of the barn than 
I saw Gus Wilson’s vision! We were working 
in the shop here, and I'd just finished a job, 
and he was telling me, ‘Kid, getting a bus 
to run don't mean a thing if you don't know 
‘why you've got it to run. Don’t ever let a 
job go out of this shop without knowing 
what caused the trouble in the first place. 
If you do, it’s ten to one it will be back 
again, and the customer who brings it in 
won't be happy.’ 

“Gus's vision faded out then, and I 
realized that I was remembering something 
he'd told me when I first came to work for 
him. I went back into the barn. ‘We're go- 
ing to do some double checking on this job 
before it goes out,’ I told the boys. ‘Let's get 
abit’ 


‘We went over that fuel line inch by inch 
without finding anything wrong with it, The 
gasoline tank checked O. K. There is a kick- 
up in the frame over the rear axle, I felt 
along that fuel line one last time for luck. 
At the top of the kick-up, at the highest 
point of the fuel line, I found something. It 
was a hole—a little hole, but water from the 
wheel splashed up on the line at this point, 
and the hole let enough of it leak into the 
fuel to stop the engine! 

“I thought of what the general would 
have done if I'd let that heap go out and it 
had stalled with him again, an¢ believe me, 
I thanked Gus Wilson's vision! We replaced 
that tube with a new one, and I went in and 
told the general that his car was O. K. 

“Sure of that?’ he growled, 

“Yes, sir,” I said. 

‘You'd better be!” he snapped. ‘Tell that 
fool sergeant of mine to get going!’” 

For a moment after Harry finished no- 
body spoke, 

“What I don't get,” Ez Zacharias said at 
last, “is what made the hole in the fuel line.” 

“Well,” Harry told him, “the staff 
sergeant and I figured that that machine- 
gun burst knocked up a stone that bit the 
fuel line over the rear axle and punched 
that hole in it, What do you think, Gus?” 

“That probably was it,” Gus said. “Harry, 
how about having dinner with me? I want 
to celebrate. After all, it isn’t every night 
I get a general out of a jam in Africa by 
remote control!” 
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Taking 4 hurdle, one obstacle on a cour: 


ically designed to help make boys phy 


JUNIOR 


Coed 


OBSTACLES OF TYPE USED 


IN ARMY TRAINING ARE LAID OUT 


ON 100-YD. TRACK FOR TOUGHENING BOYS OF HIGH-SCHOOL AGE 


IGH-SCHOOL boys in many sections of 

the country are toughening up on jun- 
ior commando courses similar to those used 
in the Army and at colleges to prepare sol- 
diers and prospective soldiers for the rigors 
of battle. One such obstacle course, scien- 
tifically designed for boys of high-school 
age, is shown in the accompanying photo- 
graphs and in the drawing on the following 
page. For comparison, a longer course used 
by soldiers in training at Fort Meade, Md., 
is shown on page HW 131. 

‘The junior commando course at which the 
accompanying action pictures were taken 
was worked out principally by John M. 
Rowley, secretary and general custodian of 
the Board of Recreation Commissioners, 
East Orange, N. J. It is 100 yds. long and 
has a series of five different types of ob- 
stacles intended to give a good, stiff work- 
out to all of a boy’s muscles, particularly to 
those that do not get full exercise during the 
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average day's play. As an example of the 
speed at which the obstacles can be taken, 
the boy on the right in the photograph on 
the facing page and in the right foreground 
above was clocked when these pictures were 
shot, and he made the distance in 32 sec- 
onds, which is considered fast time. This 
will vary for boys of different ages. 

All obstacles are easily built of lumber 
that should not be difficult to obtain. The 
hurdle, scaling wall, and balance beams are 
set in concrete to the depths shown in the 
drawing, while the low bridge and the stakes 
in the stake maze are simply driven into 
the ground. In these two cases, where the 
moisture in the ground is apt to have a de- 
teriorating effect on the lumber, the portions 
that are to be underground should be im- 
pregnated with creosote to prevent rotting. 

‘This course is built 12’ wide to accommo- 
date four contestants at one time, and is 
laid on a 100-yd. straightaway, although 
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Stay on the beam! So goes the watchword for this boloncing act not unlike o circus tightrope walker’s 


there is no reason why it should not be 
curved to conform to the land available. If 
this is done, care should be taken not to 
have the curves too sharp, or too close to 
such obstacles as the hurdle or scaling wall, 
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COMMANDO COURSE 
TRACK 12’ WIDE 100 YDS. LONG 


for which a running start is necessary. 
‘Their own momentum might otherwise car- 
ry the contestants off the course. One place 
where a curve might naturally fit, if con- 
venient in the layout, would be in the stake- 


STAKES. 7’ LONG 
5-6" ABOVE 


This low bridge is no place for fat boys, but few will have excess pounds if they train in this way 


maze obstacle itself, for here the stakes are 
so staggered and are at such unequal inter- 
vals that a curve would not add materially 
to the difficulty of passage. 

It is a good idea to have at least a 15-yd. 


AND HERE IS HOW 


straightaway before the opening hurdle, one 
of 19 yds. before the scaling wall, and an 18- 
yd. straightaway at the end so that the con- 
testants, if not already winded, can finish 
with a burst of speed. 


THE ARMY DOES 


At Fort Meade, Md., this winding obstacle course is looked 
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Adapted from Yank, the Army weekly. Original drawings by Privates Kraftsow and Ruge. 


of sore muscle.” 


COLORED WAX is now available 
for use on linoleum. It comes in 
red, blue, green, black, and clear, 
‘and con alto be used as a filler 
for areas which ore scratched or 
scuffed. Some of the matching wax 
is placed on a clean, dry cloth 
and applied to the surface of the 
linoleum. After it has dried, the 
floor is pol The same 
can be used on bri 


GLASS RING MOLDS now toke the place of 
1g ovenproof, they can be used 

at well as in molding g 
A hale. int 
@ strong grip when 
dW mectures 8” 
inside ring is 4” in diameter 
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FOG ON MIRRORS can be prevented by 

i ial new cream that spreads on 
‘coating over the glass, 
ated. This 


cream is very conveni 
does oway with the annoying need of ha 
pe off the shaving mirror several 


when steam has collected there after the bath 
or shower, It can also be used to great ad- 
vontoge on Hichen windows, cor windshields, 
‘ond goggles, One application will keep the 
glow clear for approximately three to four 

jeks. The cream is put up in jors ond comes 
in two hondy I-02. and 4-ot. household sites 


THIS THERMOMETER 
is easy fo read from 
‘any angle—left, right, 
‘or head-on. Because of 
this ew advan. 
tage, it can be placed 
outside a window ond 
can be reod very easily 
from the inside. It 
can also be used in 
the office or the car. 
Two models of thi 


jin brass ond the other 
in glistening 
Each one is 5/:” 


or hung on the 
it is made enti 


TWO NEW WOODEN GADGETS. Directly below, 
‘an ingenious all-wood hanger for skirts is shown. 
Constructed of plywood, i will not warp and is 
soid to be exceptionally sturdy. The shoe 
rock ot the right can be placed on the floor 
‘loset door. Light in weight, 
ly of wood without the use 
of nails, screws, or any other metol parts. 


ick comes knocked down, but with easy in- 


It will hold from 


PLASTIC POT CLEANERS to 
be used in place of steel wool 
‘and other types are now on the 
market. They are easy to clean 
after use and have an added 
advantage over metal cleaners 
in. thot they will never rust 
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FABRIC CLEANER. This fluid 
will remove greose spots and 
other stains harmlessly and 
efficiently. It con be used on 
glazed chintz, velvet, leather, 
and the like, and demoths the 
fabrics os they ore cleaned 


ling of food odors, 


frosting or cleanin 
products it contains ore of a type 
harmless to all foods and liquids. 
This deodori 


one year 


A REFRIGERATOR DEODORIZER that 
looks 


pumice sto 
It will 


bes fr 


while you are 
10 chomical 


is said to last about 
cared for as directed 


HANG YOUR IRON in this wall 
bracket, and it will be out of 
the way ond safely removed 
from children. It is made of 
enameled metal, and has twenty 
glass balls against which the 
sole plate ste 


the iron 
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For the Period Room... 


CHEST AND SECRETARY CAN BE BUILT OF PINE OR MAPLE 


By JOSEPH ARONSON 


ARLY American furniture was both 

sturdy and functional, particularly the 
cupboards, desks, and chests. This especial 
ly attractive piece of furniture, made up of 
two separate parts to form a secretary suit- 
able for living room, bedroom, library, or 
den, pleasingly adheres to its American her- 
itage, 

The desk section has the advantage of 
having its drop front firmly supported when 
open by the top of the chest section, al- 
though the drop projects out far enough to 
provide knee room and toe space. 

Generous space is provided in the drawers 
for storage of clothing or other articles, de- 
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pending on the use to which the piece is to 
be put, and pigeonhole compartments in the 
top hold writing equipment. 

The construction of the chest unit is not 
difficult, although it takes accurate fitting. 
Solid lumber %” thick was used for the 
most part. The secretary shown in the 
photograph was made of pine, but maple or 
another wood may be used. If the choice is 
a hardwood, which may not be fully %" 
thick, the dimensions will vary somewhat. 

After gluing up and preparing the top, 
sides, and drawer partitions, begin to form 
the case by doweling the frames into the 
sides. Note that only front and back rails 
and stretchers are glued to the sides, Side 
rails and cleats should be left free of the 
sides—that is, not glued— 
in order to permit the solid 
wood to expand and con- 
tract without cracking. 
The top back rail is set 
upright in order to stiffen 
the case. 

Provide oversize screw 
holes all around the top 
stretchers and cleats, as 
the top of the chest should 
be held by screws passing 
through these holes to per- 
mit expansion of the solid 
top. The molding of the 
top is so simple that it can 
be planed off and sanded 
no shaper is available. 
The base front member 
likewise is round-edged, 
and glued to the edges of 
the lowest rail and the 
ends of the sides. Secure 
this member further with 
small glue blocks under 
the lower front rail. 

The drawers may be 
dovetailed or built “with 
rabbet-and-dado joints. 
The dimensions given are 
for the latter type. In 


Handsome and sturdy, this 
serviceable desk is built ir 
two sections. Construct 


for the desk portion 
shown in drawing on 
the facing page. Note the 
knuckle joint at the hinge 


DESK PLAN 


¢ DESIGNED BY 


either case, it is advisable to set the sides 
in about %” from the drawer ends, provid- 
ing the lower edges with guide strips about 
%” by %". This prevents the whole side 
of a drawer from rubbing against the side 
of the chest, and permits closer fitting to 
obtain smooth-running drawers. 

For the drawer bottoms and dust panel, 
use 1," hardwood if plywood is not avail- 
able. If authentic metal pulls are not to be 
had for drawer handles, use wood turnings 
instead. 

Construction of the desk section is simple 
except for the fitting of the knuckle joint 
of the drop front. There is, of course, a 
visible slit along the bottom of the drop to 
provide space for the edge to turn, The 
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No. Description 


Both the front and 


be Basie bock rails of the 
1 top frames ore dowel- 
2 Biles ed to the sides of 

Lia’ trame the chest. Shown 


1 Front 84 31% 
2 Sines Su 
1 Back Ty 30% 
1 Bottom at" Box 

Note: All dimensions are 


at the right below 
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drop may be a plywood panel in a mitered 
frame of 3" wide members, or else solid 
pieces similarly framed. A quarter-round 
molding under the top keeps the drop from 
closing too far. The hinges should be prefer- 
ably of the type called desk butts, but if 
they are not available, the back-flap or 
tabie-flap type may be second choice. These 
butts leave a fairly flat surface when open, 
which it not true of the ordinary butt. 

‘The stationery rack is made entirely of 
34” plywood. It is built as a separate section 
and then screwed to the top of the desk. 
A few fine screws through the back into 
the shelves will help to strengthen the whole 
inner structure. 

Finish the secretary so as to emphasize 
the grain. Sand carefully before staining, 
making all edges soft and nicely rounded. 
Use a light-oak water stain first, then a 
light coat of white shellac, well rubbed. 
Next, antique the surface with a glazing 
mixture of burnt umber in linseed oil. After 
this, apply another coat of white shellac 
and sand to a silky smoothness. A final 
finishing coat of hard wax will complete 
the job, and you will have produced an ex- 
cellent piece of Early American furniture, 


Storage Bins for Garden Food Utilize Garage Wall Space 


You can keep 
garden fertilizers and 
soil builders in space 
ordinarily wasted in 
the garage by build- 
ing these storage bins. 

Detailed dimensions 
are not given, because 
these may differ 
slightly for various 
types of garage con: 
struction. The bot- 
toms of the bins are 
made from %”" stock 
and toenailed to the 
sheathing and studs 
at a slight angle. If 
the lowest point of the 
bottom is 15” from the 
floor, the spreader can 
be filled directly from 
the bin. The bin front 
is plywood or wall- 
board 3’ high and as 
long as desired. 

Make the hole at 
the bottom of each bin 
by first boring three 
1” holes, and then cut- 
ting out the center. 

The covers are 
boards resting on the 
front panel and on 
cleats nailed to the 


Below, detailed construction of the storage bint 
with cutoway of one. Inset at left shows sliding 
door that closes bottom opening of bin. Note how 
neatly this utilizes garage space usually wasted 


BIN FRONT 
AND CLEATS 
ON WALL 


BIN FRONT Is 
Ya" PLYWOOD oR 
FIBER BOARD 


studs —H.W. DRYDEN. 


Seedlings Are Easily Transplanted from Egg-Crate Fillers 


SEEDLINGS will withstand transplanting 
better if they are raised in the compart- 
ments of an egg-box filler. One seedling is 
placed in each compartment, and it is an 
easy matter to slide out the tender plants, 
each with its own cube of earth, without 
disturbing the roots or soil. If a larger size 
is desired, a 36-compartment filler 
from an egg crate can be used, or 
you can make one by cutting card- 


Seedlings set in egg-box 
fillers are easily trans- 
lanted. Wooden flat hos 
Pesn omitted for clarity 


board into 2” by 1214” strips and slitting 
them halfway through at intervals of 2". 
The strips are then fitted together to form 
the plant compartments. In making the 
flat, it is a good idea to have one side re- 
movable to aid in sliding out the plants 
more easily.—GEORGE MoRASCH. 
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Compact Hen Coop for a Small Flock Requires No Ground 
Runway and Can Readily Be Knocked Down for Easy Removal 


‘EN purebred laying hens will provide 

your family with an average of four 
eggs per day. It takes a comparatively 
small house to accommodate this many hens, 
and there is no need to provide a runway for 
them on the ground. The birds can be con- 
fined within a space of 5° by 6’ plus an 
additional pen measuring approximately 
214' by 6', both areas 2’ above the ground. 
‘This coop was designed by the Agricultural 
Department of the University of California. 

‘The floors of the house and pen are 
covered with wire mesh, which eliminates 
the need of using litter on the floors and 
also makes the cleaning away of droppings 
a simple and not too annoying job. With 
this task in large part eliminated, the small 
amount of time consumed in the care of a 
few hens is amply repaid by having fresh 
eggs during the present food emergency. 

‘While it would be less work to nail up 
the hen house on a site, the plans show how 
it can be built in sections so that it can be 
put together and taken apart without harm- 
ing the structure as a whole. ‘This will allow 
it to be moved from one location to another 
as circumstances may require. The use of 
lumber dressed on four sides is recom- 
mended because better-fitting joints will re- 
sult with less work. All dimensions on the 
plans, as given, assume that dressed 1” 
lumber actually measures %” thick and 
that the dressed width is also correspond- 
ingly less. If the lumber you use varies from 
this, it will be advisable to check over-all 
dimensions before cutting pieces to length. 
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All open parts of the house are covered 
with 1” wire mesh. If for any reason you 
are unable to get this size wire mesh at 
present, the use of wooden slats is recom- 
mended, Common lath will do for both 
floors and open sides of house and pen. 
Fasten the slats or lath on edge %” apart 
for the floors, and for open wall panels put 
them flat and vertical, 144” apart. Face the 
hen house toward the south and put the 
open pen on the east end jutting out in 
front so the afternoon sun will reach it. 

The hen house has a base, a floor section, 
four sides and a roof. The floor section fits 
into the top of the base, and the four sides 
are bolted to each other at the top and bot- 
tom corners, and also to the floor section on 
all sides midway between the corners. The 
sheathing for sides and roof is of 1” by 4” 
tongue-and-groove boards. Roof boards are 
nailed to three 2” by 3” cleats which extend 
about 2” beyond the sides. 

Equipment for the house includes a group 
of three nests, a feed hopper, and a box for 
grit and shells. The row of nests should be 
screwed to the west and south panels with 
the top of the nests touching the top rail on 
the west panel. Put a triangular slat frame 
on top of the nests to keep the birds from 
roosting there. A tumble reel, constructed 
as shown, will revolve and keep the hens 
from standing on top of the feed hopper, 
which is divided into two sections for mash 
and grain. The grit and shell hopper is hung 
on the north wall opposite the door, with the 
hopper mouth 6” above the floor. 
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Dry ventilated quarters coupled with the 
feed and clean water for laying hens will give 
maximum results in egg production. In severely 
cold or stormy weather the wire mesh of the 
house can be covered with burlap or muslin to 
keep the hens comfortable and in good health 
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Craftwork Projects Hit Keynote 


DESIGNED BY 
ERNEST R. DEWALT 


tises and round the clamps 
to the shape shown. Assem- 
ble the clamps on the legs 
with dowels after trial fits, 
making certain that the 
springs engage the bar 
when pressed down and 
clear by 1/16" when up- 
right. Then secure the dow- 
els to the tongues with 
small brads, A hole may be 
bored at one end of the bar 
for use in hanging the com- 
pass on a wall. 

Sand and smooth all 


parts, taking special care 


dowusmase 
ones ronr 


DRAFTING BEAM COMPASS. This all-maple com- 
pass, which has a bar %” by 11/16” by 22”, 
makes circles 34%" in diameter on paper or 
plywood. It will prove much more con- 
venient to use than a string on sticks or 
brads. The \%” open channel, extending 
within 2” of either end, may be routed out 
or jigsawed from 1%” bored holes to gauged 
lines on opposite faces, and then sanded 
smooth. 

‘Use 4" maple dowel stock in turning the 
center point and pencil leg, allowing enough 
stock in the chuck on both pieces for 15%” 
tongues. Bore the holes for the metal point 
and the pencil in the lathe so they will be 
centered, taking the 3/32” hole to a depth 
of %4" and the \" hole to a depth of 11/16”. 
Cut the slots and shoulders after finishing 
the lathe work. 

Lay out the pivoted clamps on %”" by 1” 
maple stock, drill the %” holes, cut the 
spring line, and then cut out the open mor- 
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that the inside of the chan- 
nel is smooth enough for 
free sliding. Brush with 
two coats of lacquer. Work- 
ing time, 4 hours. 


LOCKING TOY BLOCKS. Here is 
a model-making construc- 
tion set with a wide range 
of possibilities for the juve 
nile builder. The blocks will 
form horizontal and flat 
patterns, animal forms, 
three - dimensional figures 
and spirals, such as shown 
in the photograph. A min- 
imum set should contain at least 24 blocks 
and 48 lock strips. 

To make the blocks, cut 14%” by 1%” 
pine or whitewood into 4’ lengths, or longer 
if the table of your saw will handle them, 
‘Then set the rip fence so single cuts 19/32” 
deep can be made 3/16" from each face for 
the entire length of the piece. Eight cuts 
are made in all, the two at each corner 
crossing as indicated in the drawing. The 
corners are cut off at a 45-deg. angle to pro- 
duce eight faces, each one 9/16” wide. Cut 
the piece into 1%” blocks and sand to 
1 11/16". 

Make the lock strips of 21/32” by 21/32” 
maple. Eight rip cuts, set in 9/32” with the 
blade 9/32” deep, are necessary to leave 
3/32” fins. Use a sharp blade and make the 
corners clean so they will fit easily into the 
mortises of the blocks. Cut the lock strips 
111/16” long plus 1/32” allowance for sand- 
ing the ends. While pine or whitewood is 
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satisfactory, hardwood is more substan- 
tial. Working time, 4% hours. 


‘A PARALLEL STRAIGHTEDGE is set up perma- 
nently on the drawing board, its length 
being optional depending upon the width 
of the board. Seasoned pine or white- 
wood is used for the body. Saw slots at a corners of the board, Finally, cover the fill- 
10-deg. angle 4” deep to take the strips er with composition board. ‘This may be in 
of 3/16” by %" clear plastic. These are two parts, and should overlap the edges to 


fastened in with cellulose cement. True the form a finger grip. nd the cover and 
edges carefully with a steel straightedge finish with three coats of lacquer, rubbed 
and a sharp plane to be sure they are between coats. Do not apply lacquer to the 
parallel, round the four corners, and smooth plastic fitting and careful finishing 
with fine sandpaper. will produce a useful drafting accessory. It 
The fillers are of 3/32” tempered com- can be pushed to the top of the board when 
position board, cut to permit clearance of not needed. Working time, 414 hours 


the cords which work on the four pulleys. 
Leave room between the fillers for the 
cords to cross at the center. Run the 
cords on diagonally opposite pulleys, pull 
them taut, and then fasten the ends at the 
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For 
War-Stamp 
Savings 


NOVEL CARDBOARD 
BANK SEPARATES 
NICKELS, DIMES, 
AND QUARTERS 


ATCH your War Stamp 

savings grow in this novel 
bank that automatically stacks 
nickels, dimes, and quarters in 
separate compartments as they 
are inserted through one slot 
at the top. Since the compart- 
ments are transparent, it is 
easy to see at a glance just how much money 
has been saved. 

Draw the pattern on the right side of 14- 
ply showcard board, following the dimen- 
sions shown in the drawing; then cut with 
a knife and a brass-edged ruler. Where the 
board is to be folded, it is cut halfway 
through. ‘The three rectangular openings 
are drawn on the reverse side of the front 
and cut out. 

Next, the cardboard track down which 


| Outside of Back 
| 


the coins roll is cut out and glued, and the 
upper track for the glass slide likewise at- 
tached. The case is then folded, the left side 
glued in place, the glass slide inserted, and 
the lower track for the slide set in. The 
right side of the case is then glued in place. 
Cut out the three boxlike compartments 
for the coins and attach them with split 
paper fasteners, propping them against 
cardboard stops at the bottom. Use gummed 
tape to finish the edges.—FRANK SHORE. 


PAPER FASTENERS 


“==9 Here are complete drawings 

for constructing the bonk 
Remember to cut pieces holt 
way through before folding 


~— |cuTHALFWay 
THROUGH BEFORE | 
FOLDING. 


Bottom 
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Bowling Motif Decorates Handkerchief Box for Man‘s Dresser 


DESIGNED to hold handkerchiefs or collar 
buttons, cuff links, lodge insignia, and other 
small items, this unusual box will “strike” a 
sporting note atop a man’s dresser. Make 
the box with butt joints or rabbet-and-dado 
joints, If it is built as a unit with the top 
and bottom glued in place, and then cut 
apart on a circular saw or band saw, lid and 
bottom will match perfectly. Bevel all edges 
and attach the lid with small hinges. 

Draw the profile of the figure on a block 
1%” by 24" by 24". Saw it to the outline; 
then cut back on both sides of the head to 
form the shoulders and cut to the halfway 


mark from opposite sides in front and back 
to form the two legs. Make the arms sepa- 
rately, attaching them with glue and brads. 
Hands, legs, and head may be stained brown, 
the feet black, and the upper portion of the 
body may be painted white. 

‘Turn or carve the ball and three pins with 
a small projection on each for gluing into 
holes. Trim the ends flush with the inside 
surface of the lid, Accent the pins with 
black at the top and stain the ball black. A 
plain shellac and wax finish on the box will 
simulate the appearance of a real bowling 
alley—JUAN OL 


Make a closed box and 

cut it apart for bottom 

ond lid. Undercut the fig- 
htly at the w 


Side View 


End View 
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Butt Joints and Their Uses 


By 
EDWIN M. LOVE 


BUTT joint is formed 
A\ when tne end of a board 
is fastened to the side of an- 
other. The simplest and most 
ily made of all joints, it is 
probably more often used 
than any other. Carpenters, 
when framing a house, butt 
studs against plates and fire 
stops against studs. They 
nail shelves to cupboard sides, 
toenail drawer rails to the 
stiles, and butt baseboards 
against door casings, Wood- 
en novelties and inexpensive 
furniture are often assembled 
by means of butt joints. 

For such uses this joint is 
satisfactory. Its natur 
weakness is balanced by am- 
ple nailing and bracing in 
houses. In fact, butt joints 
are used throughout the fram- 
ing of a house. In addition 
to studs, plates and fire stops, 
all diagonal bracing at cc 
ners is made with butt joints, 
Floor joists and the bridging 
that holds them rigid also 
rely upon this joint for stiff- 
ness, Walls offer a firm sup- 
port to built-in cabinets 
onstructed with butt joints 
Novelties are usually rein- 


To nail a square butt joint, as above, stort the 
nails in one piece. Then, adjusting the joint with 
co forefinger, drive o single corner nail in first. 
A mitered joint, as shown at the right, is nailed 
with the top piece protruding slightly. It will 
draw into alignment os the nails ore driven home 
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forced with glue. The home mechanic can 
make good use of butt joints in constructing 
fences, pergolas, garden furniture, and 
many pieces of household equipment. 

As with all joints, the value of a butt 
joint depends much on the laying out and 
cutting of it. When new, mill-surfaced 
lumber is used, it can reasonably be assumed 
that the edges are parallel and square. If 
the end of the board is to be sawed, scribe 
a line across the face and edges, using a 
sharp, hard pencil, or better still, the point 
of a knife. However, a board that needs 


cutting to size should be prepared with 
special care. First, plane one side and mark 
it for a working face. Next, joint one edge, 
checking it with a try square or bevel 
square. Guide against this edge to gauge the 
piece to width. Finally, gauge the board for 
thickness and plane the other side. 

When starting the saw cut, extend the 
thumb to act as a guide, or notch the corner 
of the piece with a knife. Run the blade of 
the saw in the waste wood with the teeth 
splitting the line, The man who has trouble 
making a true vertical cut will find a guide 
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block held against the blade to be helpful. 

‘When one piece of material can be held 
in a vise, it is easy to nail a narrow butt 
joint. Start the nails in the other piece as it 
lies on the bench; then nail it as shown in 
one of the photographs, using the forefinger 
of the left hand to adjust the joint while 
the first nail is driven part way. Thereafter 
the upper piece can be pivoted on the first 
nail to the exact position for driving the 
second nail. Use a variation of this method 
to nail wide boards together, springing 
slightly warped lumber straight by prying 
against nails already driven, In such cases 
extra nails may be needed. Wide boards too 
large to hold in the bench vise can be held 
between the legs for nailing. 

A clamp and a loose cleat can be used to 
flatten a warped shelf before nailing. Many 
kitchen cupboards are built with plain 
but strength can be added 
by nailing cleats to the side boards under 
the ends of shelves. If a simple molding is 


Wh 


a kneeling position, as below. Nail one end of the joint; 


ailing butt joints too large to put into a vise, the work can be held securely beh 


used as a cleat, it will not detract from the 
appearance of the cupboard. Should a shelf 
be cupped upward, it can be flattened by 
toenailing from above. 

‘The shrinkage of wood across the grain 
must be considered in making butt joints. 
Wherever possible, join width to width, so 
that both members will shrink and swell 
alike. Avoid joining different species of 
woods having unequal shrinkage character- 
istics, for nails may work loose and cause 
failure of the joint. Should the nails succeed 
in holding the edges firmly despite uneven 
shrinkage, checks will probably appear, 

Similar to a butt joint is that in which 
a board is lapped over the edge of another 
board, as when a cabinet stile is nailed to 
the front edge of a side board. In joints such 
as these glue holds well, and in all but the 
cheapest furniture construction will repay 
the slight time and labor involved in apply- 
ing it. However, glue usually fails when 
used on end grain. 


then reverse the work to nail the other end 


Asquare block of wood held against ‘ 4 
the sow will aid in making @ true 
vertical cut, which is important in 
the correct fitting of butt joints 


A simple miter joint, as 
shown in one of the photo- 
graphs, is little more than a 
butt joint but has the advan- 
tage that it conceals the end 
grain. It is useful for apply- 
ing trim such as a wainscot 
cap around a pilaster. Since 
the piece in which the nails 
are being driven generally 
slides down the slope of the 
joint, it should be allowed to 
overlap the other at first. Do 
not drive the nails home im- 
mediately, but wait until the 
joint is partly nailed from 
the other direction. Any in- 
equality can then be adjusted 
by tapping ails alternately 
on one side and the other. 

In places where miter joints 
are used and one or more 
pieces can be nailed in place 
before abutting pieces are put 
on, it is usually best to sand 
joints to a perfect fit before 
nailing the abutting pieces in 
place. Such places occur when 
fitting moldings or baseboards 
at both outside and inside 
corners of a cabinet or apply- 
ing inside trim. 


Kitchen Knife Rack Is Made Entirely with Butt Joints 


'HIS kitchen rack for bread and carving knives is assembled 

with butt joints. Trace a half pattern for the front piece 
and decoration by following the lines on 14" squares. Saw out 
the front and back and smooth them carefully. Prepare the 
partitions by accurately squaring the edges and rounding the 
upper ends. Lay the parti- 
tions in place on the front 
piece, separating them with 
strips of 14" plywood; then 
mark and cut the bottom 
ends. Clamp the pieces to- 
gether again in position and 
nail through the back. 
Remove the plywood sepa- 
rating strips and nail the 
partitions through the front. 
If figured hardwood is used 
for a stain and varnish fin- 
ish, glue the front on instead, 
Weight or clamp it until the 
glue is dry—E. M. L. 
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FRON' VIEW 


INSULATED 


DOG 
HOUSE 


INOLEUM remnants and odd 

lengths of lumber are all the 
materials needed for this insu- 
lated dog house. The dimensions 
given are suitable for small dogs 
but can be increased to suit. 

A floor of tongue-and-groove 
boards is laid on three 2 by 3's, 
and the sides and ends are 
erected upon this, The ends are 
cleated on the inside and notched for the 
roof battens as shown in the drawing. Walls, 
floors, and ends are well insulated with 
linoleum placed over several layers of dry 
newspapers. Be sure to warm the linoleum 
before bending it so that it will not crack. 
‘That on the roof is put on last and should 
come down a few inches over the side so as 
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LINOLEUM OVER 
NEWSPAPERS 


LINOLEUM 


~ 
‘TONGUE-ANO-GROOVE 
MATERIAL IF 
AVAILABLE 


Although dimensions 
ven are for small 
jogs, the house can 

be built larger to 

eccommodate bull- 
dogs and others of 
bigger breeds 


to give adequate protection in stormy 
weather. Place the smooth side uppermost 
and give it two coats of outdoor paint. Bed 
the floor of the house with excelsior. 

‘The open doorway provides ample venti- 
lation, while the front “porch” serves as a 
platform for water and food dishes, and 
keeps driving rain out. 


“Peg Leg’ Device Steadies Card Table on Uneven Surfaces 


a 


A simple cam controls the 
operation of one movable 
piece up or down against 
@ corrugated stationary 
piece firmly glued i 


UNIQUE, easily made device elimi- 
nates the annoying wobble resulting 
when a card table is set on an uneven floor. 
Built into one leg, this extension permits 
the length of that one to be changed so 
that all four legs of the table will rest firmly. 
Saw 1%” off the bottom of the leg and 
bore a 9/16” hole up through the center to 
a depth of 4%)". Intersect this hole with a 
%” hole bored horizontally through the leg 
at a point 1%” from the bottom and, for a 
leg that is 1" square, 5/16” away from one 
edge. Drill a 1%” hole in the side of the leg, 
and also at a right angle to the vertical 
hole, %” from the bottom. Shape the two 
dowel pieces as shown and glue the station- 


Party Favors Resemble Fans 


Gay fan place cards that will add a 
sparkling touch to any dinner table can be 
made inexpensively in a few minutes. 

Choose any color paper desired and fold 
it back and forth, accordion-pleat fashion. 
Holes are punched at one end of the pleats, 
and into these holes a poultry marker is 
slipped, The marker is spread wide enough 
to stand upright. Add a bright ribbon, as 
shown in the photo, paste a star or some 
other decoration to one end of the streamer, 
and stick the name card to the other. 

The colors chosen for the favor pictured 
were red, white, and blue—an appropriate 
patriotic motif. 


ary piece all the way up into the hole, with 
its notched face parallel to the %” hole, 
lake the cam pin and insert it in the side 
turning it so that the movable dowel 
can be adjusted to protrude 14” from the 
end of the leg; then lock it in place. The 
stop pin is then glued into its hole with 
sufficient clearance to allow for easy adjust- 
ment of the lower dowel. 

In operation, the movable dowel may be 
lowered or raised, depending on whether the 
table leg is to be shortened or made longer. 
A twist of the cam loosens the grip of the 
grooves, the card table is leveled, and the 
cam is turned once more to secure the set- 
ting—BENJAMIN NIELSEN. 
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More Mileage 
\, from Shoe Leather 


‘THREE pairs of sh 
gene shoes should be ample for 
me rament ocais have been backed up i this opinion by lead: 
_Shoe-repair men, who say a pair of good shoes properly 
taken care of shoud last not only four month, six month ror a 
year, but literally for years But you can’t be slipshod ake 
well several points that shi eed ee 
take shoes give longer service and retain tate ook at the same 
e 


THIN SOLES are a warning to 
have shoes resoled prompt- 
ly. Don't wait until a hole 
appears. Shoes are much 
harder to repair satisfac- 
torily when holes are pres- 
ent, especially men’s shoes, 
in which the inner soles be- 
come damaged. The same 
advice applies to the heels of your shoes. 
Gadly worn heels throw the feet out of posi 
Hon, strain the shoes, and cause uneven 


SHOE TREES are as impor- 
tant to your shoes as hang- 
ers are to your clothes. 
Feel along the inside lin- 
ing of your shoes. Do you 
notice any bumps, curves, 
sags? These come as & 
result of dampness, mois- 
> ture, and perspiration, 
whish cause the inner soles and linings of 
Footwear to curl up or Warp out of shape, 
If you place trees in your shoes promptly 
after taking them off, the shoes will be 
molded back into shape. 


wear. 


CORRECT SIZE is important. 
Be sure the shoes you pur- 
chase are large enough, for 
too-small shoes will soon be 
pushed completely out of 
shape and will wear much 
faster. Have your size 
checked frequently. Your 
feet may continue to grow 
even through middle age. A poor ft will 
harm your feet as well as the shoes. ‘When 
you buy shoes, try on both of the pair. 


SHOEHORNS are another 
accessory too often neg- 
jected. The backs of your 
shoes are tender and have 
the least support of any 
part of the shoe structure. 
They will break down 
completely if you push 
your feet into them with- 
out the aid of a shoehorn. It is almost 
impossible to repair shoes with broken 
packs, but it is easy to avoid this. 


wea dries out the leather, 
causing it to crack, split, 


THOROUGH CLEANING and 
polishing is a vital part of 
Shoe care. Saddle soap OF 
any other good leather 
soap should be used fre- 
quently in order to remove 
dirt from your shoes. 
‘Never polish over the dirt. 
‘After cleaning, give your 
ish, for this keeps the 


shoes a high 
Jeather soft and flexible. It is always ad- 
winable to use leather soap and polish after 
Shoes have been exposed to wet weather. 


and otherwise deteriorate. 
‘Therefore, keep your shoes 
away from radiators, fire- 
places, and the like. Dry 
wet shoes in a cool place: 


pont wear the same pair 
of shoes continually. Your 
shoes will last much longer 
if you change them often. 
Frequent vacations on shoe 
trees reshape and rehabili- 
tate them. 


Liven up your lawn with the figures shown 
in the drawing. They ore scroll-sawed from 
plywood, or else from %" solid 
edge to edge with waterproof 
ind doweled at all weak points 

Designed by HI SIBLEY 


HERE MOST LIKELY TO SPLIT 
‘WnITE WITH BROWNISH-GRAY 
LEGS AND FACES, 
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MACHINISTS 
FOR WAR WORKIG 


MERE ENG KEWYWAYS 


HEREVER you find machinery, 
you are likely to see gears and 
TO ASSIST in the tremendous task Shafts. Wherever a gear and shaft 
of training unprecedented num- must rotate as one, they are locked together 


—often by a key fitted snugly into matching 
bers of wartime -workers, the keyways. The accurate cutting of these 


eT UCI) keyways is one of the many important 
has prepared a series of 16-mm. operations performed by the modern milling 
sound films that show, in consid- machine in producing the parts for Amer- 
ica’s heavy war weapons. Accompanying 
OL MLA photographs show step by step how a typi: 
various machine tools used in cal keyway is milled. 
industry. These motion pictures, The job starts with a blueprint calling 
distributed for the Government by for a keyway 3/16” deep by 5/16” wide by 


7 3” long in each end of a 2” shaft 18” long. 
RCC First of all the operator checks the shaft 


USP Tre True TT) dimensions to make sure he has the right 
work because they clearly depict piece for the job. 


id “ When ready to set up the work, he 
the steps: invol performing brushes off the milling-machine table and 


typical jobs. Don’t fail to see them wipes clean all parts that are fitted or 
when they are being shown in clamped together so that they will line up 
your community or at your plant. accurately. Then he lubricates the oper- 
ating mechanism and, in the slot on the 
table nearest the headstock, secures the 
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shaft to be machined rigidly in place with 
two U-clamps and heel blocks. The arbor 
is inserted in the spindle and a draw-in bar 
is screwed in from the rear to set it solidly 
in position. Care is taken to see that both 
the spindle and arbor tapers are clean. 

The machinist next selects a suitable 
slotting cutter with teeth 5/16” wide—the 
width of the keyway—and places it on the 
arbor with the necessary collars. He slides 
out the overarm bracket to support the 
arbor, being careful to locate it far enough 
out to clear the table clamps when the shaft 
is run in for cutting. 

How shall the operator center the shaft 
under the cutter? Using either the power- 
driven or hand controls, he raises the shaft 
alongside the cutter, leaving a space of .015” 
between shaft and teeth, as determined by 
means of a .015" feeler gauge. In this posi- 
tion, the distance from the center of the 


cutter to the center of the shaft is equal to 
-15625” (half the width of the cutter) plus 
.015” (the thickness of the feeler) plus 1” 
(the radius of the shaft). This totals 
1.17125” and represents the distance the 
table must be moved in toward the head- 
stock in order to center the shaft precisely 
under the cutter. 

To make this adjustment, the machinist 
lowers the table and sets the index dial on 
the cross-feed screw at zero. Since the dial 
is divided into 250 calibrations, each of 
which represent a table movement of .001”, 
a full turn advances the table .250" or 4", 
and four complete turns plus .171" will 
bring the shaft to the desired location. 

With the table locked in this position, the 
operator is ready to calculate the cutting 
speed. Three factors enter into his selection: 
(1) the nature of the material to be cut, 
(2) the material from which the cutter is 


1 All jobs stort with blueprints giving required 
dimensions. Note that each keyway is measured 
only to where the cut begins to leave the shaft 


Nort the arbor shoft is set into the spindle, 
the cutter is adjusted with collors, and the 
overarm bracket is slid out to support the arbor 


2 Brush the miling-machine table clean, and 
then clamp the shaft to it in the slot nearest 
the headstock, using two U-clomps ond he: 


Since the work is near the headstock, a short 
orbor shoft is used. The overarm bracket must 
be located to clear the clamps during the cutting 
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made, and (3) the diameter of tne cutter. 
In this instance he is cutting cold-rolled 
steel with a 5” cutter made of high-speed 
steel, and according to the reference chart 
100 surface feet per minute at the cutter 
teeth is a recommended speed. 

‘The machinist now makes some rapid cal- 
culations. “Since the cutter is 5” in diameter,” 
he reasons, “its circumference will be five 
times pi—that's 15.708” or 1.309’. The speed 
in feet per minute at the cutting teeth is to 
be 100. Dividing this speed by the circum- 
ference in feet gives me 76—the number of 
revolutions per minute I need. This setting 
does not appear on the spindle-speed dial, 
so I'll simply choose the nearest availabli 
setting, which is 74.” 

Having centered the shaft and established 
the cutter speed, the operator must now find 
the correct feed, or the number of inches 
per minute at which the work is brought 
into the cutter. For a 3/16” cut (the depth 


ei os 0.15626" 
1% +0.01500° 
| + 1.00000" 

=1.17125% 


5 To, center the work, bring it alongside the 
cutter with a .015" feeler gauge between. Add 
up half the cutter width, .015", and the shaft radius 


Cutter surface speed of 100’ per minute is 
token from thi nce chart and reduced to 
p.m, by multiplying the diometer by pi (3.1416) 


of the keyway) each tooth should remove 
a chip about .002” thick. This chip thick- 
ness, times the number of teeth on the cut- 
ter—20 in this case—equals .040”, or the 
distance the work is fed into the cutter in 
one complete revolution of the latter. To 
find the feed per minute, he merely multi- 
plies .040” by the cutter speed, 74 rp.m., 
which gives him a feed of 2.960” per minute. 
‘The nearest setting to this on the feed-speed 
dial is 24", so he sets it accordingly. 

‘The milling machine is now ready for a 
short trial run, at the end of which the table 
is brought up by hand until the cutter just 
misses the shaft. The machine is then 
stopped, and the vertical feed index is set 
at zero. Now, the operator traverses the 
table manually until the cutter rests 3” 
from the end of the shaft, the specified 
length of the keyway. He locates the table 
stop to halt the table automatically when it 
reaches this position; then he runs the table 


Lower the table, set the cross-feed index ot 
zero, ond move the table over four full turns 
of the collar (which will equal |”) plus .171” more 


Feed, or the rate at which the work is fed, 
next established. For a 3/16” cut, each 
cutter tooth jove a chip .002" thick . . . 
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back and raises it to the height required for 
the cut. 

‘The keyway is to be 3/16" deep, but milling 
the cylindrical shaft will produce a chord, 
and it is from this that the depth of the cut 
must be measured. Consulting a handbook, 
the machinist learns that the metal removed 
down to the chord is .0124”. He raises the 
table, therefore, 3/16” or 1875” plus the 
thickness of the chord segment (.0124"), 
which gives him .1999” or roughly .200”. 
Since one complete revolution of the vertical 
feed screw is equal to .100”, two revolutions 
will provide the desired movement. 

‘The operator locks the knee of the table 
in this position, starts up the milling ma- 
chine, and cuts the keyway for about %”. 
Stopping the machine, he runs the table 
back and measures the depth of the cut. 
This he finds is 3/16", as specified on the 
drawing, so he starts up the motor once 
more and finishes the keyway. In checking 


length, he measures to the end of the flat. 

He now prepares to machine the other 
end in the same way. He lowers the table so 
the cutter clears the shaft and its clamps, 
and traverses it until the opposite side of 
the shaft is under the cutter. Since the cut- 
ter teeth must always travel into the work 
against the direction of feed, this cut is 
started from a point 3” along the shaft, 
rather than from the edge of the shaft as 
in the case of the first keyway. In other 
respects the procedure is similar, 


DEPTH OF KEYWAY 
CHORD SEGMENT 
DISTANCE TABLE MUST BE RAISED: 


ers, 


‘ona 
1999 


. gives 
now multiplied by the r.pm. seHing . . 


11 The, cst att be slightly deeper than, the 
keyway to allow for the chord segment shown 
in the drawing above. Check offer o tricl run 


10 56°75 esp.) ti 
neorly 3”. The nearest setting to this 


In milling the second keyway, the cut beg) 
3” from the end of the shaft. Steel 
ore used to set the cutter ot the storting point 


NEW 
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AN ORDINARY DENTAL MIRROR, & 
little chrome-backed reflector 
attached to a long handle, aids 
in inspection of the spline 
“teeth” in airplane-motor 
crankshafts at one aircraft- 
engine plant, The mirror can 
be put in corners inaccessible 
to direct vision for searching 
out minute grains of foreign 
metal that might damage the 
teeth and ruin a crankshaft 
when an engine is operated. Inspectors check on inaccessible spots with the help of 


REPACKING A PUMP BEARING can be made a 
leaktight job by using single-turn lengths 


Stepping Up Your War Production | of packing, each formed into a split ring, 


WuerHes you work in a small shop or a as shown at A in the drawing below. The 
ingfe othe Wa eortvaad do itor easly assembled pack is uniform in shape, thus 
phy following the suggestions listed below. | permitting even compression and proper 
Tanahip (snot "enoughe Tacs are onot | bearing adjustment. Spiral winding, as at 
énough: A working combination of these B, makes a lopsided pack against’ which 
ace carn eee wai ; even compression is impossible. Place the 

portant helpers, ‘treat them with careand | Tings so that thelr breaks are offset, and fill 

Eeipect Reepmachinesscrupuiousiycican. | grease cups with water-pump lubricant 

Chips and dirt not only cause, excessi not ordinary cup grease, which is unsuitable 


for this purpose.—J, MODROCH. 


should be checked frequently; they 
not be left lying on the bench or table, but 
are to be kept in the tool cheat. See that 
machines are well lubricated at all times, 


ELECTRIC MOTORS. A motor break- 
down can waste hours, Guard against 
overloading? check to see that drive belts 
are adjusted properly; keep chips and dirt 
‘out of motor housing. 


WASTE. Help destroy this saboteur of 
production. Conserve all materials, tools, 
and machines, from the lowliest cleaning 
rag to the most powerful dynamo, 


MORALE. Promote good spirits and fel- 
lowship by assisting in staging rallies and 
meetings. If it’s possible, have officers and 
men of the armed forces speak. Music or 
community singing during rest periods 1s 
‘another good morale raiser. 


GOSSIP. Don't! Honest facts are the 


best weapons against two dangerous COMPRESSION 
enemies: rumors lle gossip. If there's SLEEVE aN 
‘a bulletin board in your department, keep waqel 


it “supplied with news clippings and 
governmental bulletins, If you don't have 
@ bulletin board, ask permission to put one 
up. Encourage other workers to bring in 
news items. 4 


IDBAS. In most factories there are sug- 
estion boxes in which you can drop ideas 
it Will promote more efficient work, Use 
them! See that the contents are turned 


grerto your foreman at intervals. 1F there SPIRAL PACKING 
is no such box in your department. have teaves Gap Hes 
‘one put up, even if you have to build it. sabia 


L 
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AUTOMATIC SALVAGE of bab- 
bitt chips is accomplished 
with this pneumatic chip 
collector attached directly 
to a lathe used in machin- 
ing the bore of babbitt- 
lined motor bearings. The 
lathe was originally piped 
for cutting oil, and this oil- 
piping system is connected 
with the shop compressed- 
air line. A sheet-iron pipe 
attached to the hollow 
spindle leads to a covered 
barrel into which the fly- 
ing chips are blown when 
the air jet is in operation. 
Metal chips are thus kept 
free from floor sweepings 
and other contamination, 
and salvage is rated at 
100 percent. The device can be adapted 
to any hollow-spindle lathe where salvage 
from boring jobs is desirable. 


‘A BURNED SOLDERING IRON needed in a 
hurry can be cleaned quickly and effi- 


ciently by holding the tip against a 
coarse garnet sanding disk or belt. This 


rapidly cuts below the pits and leaves Metol ch 


the faces perfectly flat for retinning. 


PLASTIC-TUBE LAMPS that carry illumination to 
the end of their bent light-conducting stems 
will be found convenient for inspection of 
inside turnings while they are still chucked 
in the lathe. The tips of these lamps are so 
arranged that they can be put easily into 
small openings.—W. T. BAXTER. 


S. A. E. STEEL NUMBERING SYSTEM 


Following are the basic numerals for the various t 


the standard number indicates the type of ste 
imate percentage of the predominant alloying 
and the final two or three (repre: 

carbon content in “point 

steel of 3.50 percent nickel content and 


lcoveneo 
BARREL 


they ore forced through the spindle 


alr, ore salvaged as 


s, blown by compres 
jo the barrel 


‘A STANDARD LUBRICANT COOE is being drawn up 
by the American Standards Association to 
assist inexperienced workers. The grade of 
grease or oil to be used in a given place on 
@ machine is indicated by color. Oil caps 
and containers both will bear corresponding 
markings for identification. 


[SHOP PRACTICE] 


of S.A.E, steel, The first digit of 
‘cond generally indicates the approx- 
in the case of the simple alloy steels: 


ted by dashes in the table below) indicate the average 
‘of hundredths of 1 percent. For example, 2320 means & nickel 
‘20 ‘percent average carbon. 


‘Sometimes the prefix 


X'is used to denote variations in the range of elements, 


In some instances, particularly with reference to corrosion and heat resistin 
has been found necessary to depart from this system by varying the second and third 


of the number. 


Numerats 
(ind Digits) 


sera 
2 percent iltcen = 


alloys, it 


igits 


eprinted from the 1H2 edition of the SAE: Handbook, by special permission of the Socety of Automotive Engineers, Ine, 
POPULAR SCIENCE MONTHLY SHOP DATA 
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'HE uses of microfilm are growing by 

leaps and bounds. Banks have long made 
photographic records of depositors’ checks. 
Mail for service men abroad is now copied 
on film, so that a single reel bears hundreds 
of letters. Important documents have been 
filmed in England for safe storage against 
bombings. It may not be very long before a 
majority of business and professional offices 
will be keeping their records by this new 
method. The letter and record files that now 
take up considerable floor area will become 
a thing of the past. Tiny films will keep 
such records in a fraction of the space. 
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Microfilm 


Miniature Camera Used 


‘The making of small negatives sharp 
enough to be enlarged so as to reproduce the 
smallest of printing or line drawing may 
seem rather a difficult job, but if you rig up 
the right sort of equipment, shooting be- 
comes so simple that anyone can learn how 
to do it in a short time. 

One such unit for use with a miniature 
camera has been devised by Arthur C, Mil- 
ler. It consists of an artist's easel, a 12” by 
17” drawing board, and two blocks of wood 
for the camera support. All this came from 
an artists’ supply store. The diagram shows 
how the items were put together to make 
the portable unit. That part of the easel 
normally used to hold the picture or canvas 
is clamped in a horizontal position, with the 
drawing board set upright and rigid at one 
end, and the blocks shaped into a holder for 
the camera that can be slid along the easel 
to various distances from the drawing board. 

Mr. Miller's 35-mm. camera needs supple- 
mentary portrait lenses in front of the reg- 


a 


The two pictures on the opposite page show how 
lamps are used to illuminate the subject properly, and 
‘the relative of a microfilm and the subject token 


Above is shown the upright part of an artist's easel 
clamped in a horizontal position to hold the drawing 
board and the sliding platform supporting the camera 


Two photographs at the right show a simple method 
of constructing the camera support. A tripod screw 
holds the camera and a wing bolt secures the support 


ular lens to allow for focusing at distances 
down to 10", and for covering a field from 
approximately 4” by 6” to 11” by 17”. It 
takes a group of three lenses to cover this 
field, but for general work a No. 2 portrait 
lens will cover a field of approximately 6” by 
9” to 10” by 14”, which includes the average 
letter size of 814" by 11”. If you buy a por- 
trait lens that does not fit your camera, 
get an adapter ring to fit your camera and 
the lens. 

A chart may be had with each portrait 
lens showing the various focal distances, the 
lens setting for each, and the field the nega- 
tive will cover at that distance. Adjust- 
ments consist of setting the focus scale in 
feet on your camera and sliding the camera 
support along the easel until it is the correct 
distance from the drawing board. For ex- 
ample, to microfilm a paper measuring 81," 
by 12”, you will find on the chart that the 
closest corresponding field size is 8” by 12”. 
You will also notice that the camera focus 


——— 


scale is to be set at 10’, and that the distance 
from the lens to the drawing board upon 
which the paper is thumbtacked is exactly 


16%", It is important to have the settings 
accurate for clear and sharp results. Dis- 
tances can be marked on the easel for quick 
reference, making actual measurement of 
them unnecessary thereafter. 

‘The drawing board must be at right 
angles to a line drawn down the center of 
the easel from the camera support, which 
must also be at right angles to the line. If a 
line is drawn vertically down the center of 
the drawing board and another horizontally 
across it at the same height as the center of 
the lens, it will be easy to center the mate- 
rial to be copied on the drawing board. Use 
white thumbtacks to hold white paper, or 
ordinary white adhesive tape. 

Lighting is done with No. 2 photoflood 
bulbs and reffectors placed at 45 deg. so 
as to prevent reflections from entering the 
camera lens and fogging or spotting the 
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Peter 
wooo 
SCREW 
DRAWING-BOARD 
SUPPORT —CENTER MARKS ON 


SUBJECT MATTER 
COINCIDE WITH 
LINE ON EASEL 


ing downward, on top of the legs. 

What becomes the bottom of 
the case when the outfit is being 
used has a piece of beveled 4” 
plate glass set in it. The glass 
protrudes just enough to hold the 
material to be photographed flat 
between its surface and that of 
the table upon which the outfit is 
placed. All parts of the inside of 
the case which the camera can see 
reflected in the glass are painted 
adead black. Other areas are fin- 
ished in white. A pocket is built 
on the inside of the lid into which 
fit the electric cord, lens tube, and 
extra films. 

Into the top of the case holes 
are drilled to take two dowels set 
in one end of each leg. The upper 


The construction of 


negative. A photo shows this arrangement. 

Another portable microfilm copying out- 
fit has been designed and used by Willard 
Allphin, also with excellent success. ‘This 
outfit takes the form of a carrying case that 
contains all of its parts when the setup is 
not in use. The four legs, which stand on top 
of the box and support the camera platform, 
are packed inside for carrying. They are 
then held in place by ordinary auto side- 
curtain fasteners, as is also the top pla 
form which holds the camera, lens point- 


Demountable legs which support 
latform above ti 
box are doweled to the case lid 


‘the comera 


portable and adjustable copying unit 
can be simplified greatly by the use of ready-made parts 


end of each leg is fitted with a 
bolt, which goes through the plat- 
form that supports the camera, 
Wing nuts on these leg bolts hold 
the platform rigid, The two wood saddle 
blocks in which the camera rests have pins 
that go through the carrying-strap holes of 
the camera, thus keeping it in perfect align- 
ment. A leather strap fastened to one block 
is pulled down tight over the camera and 
fastened to the other block with an auto- 
curtain fastener. 

The over-all size of a microfilm outfit of 
this kind will vary with the size of the field 
to be covered. The outfit shown covers a 
field up to 11” by 1614” in size, which is the 


The picture below shows an op 
‘ctor putting @ letter under the 
cose for microfilming 0 copy 


size of the plate glass. The distance from 
the bottom of the glass to the camera is 28”. 
‘Two 14-watt, 15” fluorescent lamps are built 
in, The light is baffled to avoid high lights 
on the plate glass, 

A wiring circuit for the two lights is 
shown in the diagram. It will be noted that 
the two lamps are wired for both A.C. and 
D.C. If it is attempted to start the lamps on 
A.C. with the toggle switch on the D.C. side 
that is, open—nothing will happen. If, 
however, it is attempted to operate the 
lamps on D.C. with the toggle switch on the 
A.C. side, the lamps will burn out. 

When the material to be photographed is 
on one side of the sheet only, an extra white 
sheet under it will increase reflection and 
contrast. If a paper has printing on both 
sides and the reverse side has a 


made for this purpose. The choice of devel- 
oper will depend upon whether you copy 
photographs occasionally and want to main- 
tain normal contrasts, or whether you are 
doing letters and drawings exclusively and 
want maximum contrast. An all-around film 
will give twice the contrast in one developer 
that it will in another, both developers being 
entirely suitable for the uses intended. Dif- 
ferent films will take stops from f/6.3 to 
£/12.5, and exposures from 13 to 1 second, 

Microfilming is done on either 16-mm, or 
35-mm, films, and the negatives can be en- 
larged at will on photographic paper to pro- 
vide individual copies, or the films can be 
thrown on a screen for temporary or group 
reading. Any kind of camera using small 
film can be adapted for this work. 


tendency to show through, a piece 
of black paper under it will help 
give a clearer result. Filters are 
not needed for ordinary work, but 
if special occasions arise, say to 
eliminate a color, use a filter 
which transmits that color. On the 
other hand, to emphasize or dark- 
en a color, use a filter which ab- 
sorbs that color. 

In general, it might be wise to 
standardize on one film and de- 
veloper. There are special films 


At the right is o drowing showing how 
the case is constructed, and below the 
drawing is @ picture showing how the 
legs and comera platform are carried. 
The picture directly below illustrates 


® switcn open -0c 
= CLOSED-AC 

RESISTORS 

STARTER BUTTONS 

(@ROINARY NO-v. PUSH BUTTONS) 


the camera in place on its platform 


PHOTO IDEAS 


COLOR FILM in professional cut- 
film sizes is rather expensive for 
the average amateur to use, but 
by a simple trick two pictures 
can be made on one piece, Pull 
out the slide of an empty film 
holder until slightly less than 
half of the exposure area is 


When two exposures are made 
‘on the some sheet of film, 
the pictures will be upside 
down to each other like this 


After the slide is pulled 
about halfway out of the 
holder, a white line is 
drawn’ across the back side 


visible. With the slide in this position, loaded into the holder with the notches in 
mark a line on the back of it with white the upper right-hand corner. A picture is 
ink. If the bottom edge is curved, straight- exposed by drawing the slide out to the 
en it by grinding or filing. Put a radius on mark; the film is then reversed end for end 
both sides of this edge so that the slide by reloading it in the darkroom, and the 
will fit easily in the bottom slot. Film is second picture taken.—FRANK MCCARTY, 


IN LOADING HOLDERS with different 
types of cut film, a good way to 
identify them is to snap a rubber 
band around each group and slip 
the instruction sheet from the film 
package under the rubber band, 
After exposure, the holders can be 
kept with a duplicate instruction 
sheet marked “exposed” to prevent 
errors in timing development and 
so forth.—Lous HocuMAn, 


HW 162 


AN EFFECTIVE film squee- 
gee can be made in a 
few moments at very 
little cost from a pair 
of metal film tongs 
and a windshield-wiper 
blade. Make a length- 
wise bend or crease in 
each side of the tongs 
and place half of the 
wiper blade in each 
crease. Hammer the 
creases around the two 
blades to hold them 
firmly in place. When 
the wet film is hung up 
to dry, a quick stroke 
with this handy squee- 
gee removes ail excess 
moisture. The better 
the wiper blade you 
use, the more efficient : 
your squeegee will be. 
One with several edges 
is good.—Rogert Scott. 


MOONLIGHT PHOTOGRA- 
PHY. The mellow glow 
of a full moon was the 
only light shining on 
this country home 
when the unusual 
photograph at the 
right was taken. A 
time exposure of seven 
minutes was made at 
a lens stop of £/5.6 
on a high-speed pan- 
chromatic film. The 
shutter was closed 
whenever the gleam 
from car headlights 
passed before the 
camera, and opened 
immediately after to 
continue the exposure. 


Pe 


TIME is saved in filtering photo- 
graphic chemicals when the 
funnel used is the plastic or 
glass upper bowl from a vacu- 
um-type coffee maker (above). 
This enables you to pour a 
quart or more of the liquid into 
the funnel at one time. If you 
don’t have one of these around 
the house, you can purchase 
the single piece at almost any 
department store, For filter- 
ing, a piece of absorbent cot- 
ton or a regular coffee filter 
can be used.—C, H. CoLEs. 


CUTTING PHOTOGRAPHIC PAPER in the darkroom is easier 
if white ink or luminous paint is used to touch up the 
more commonly used markings on the paper-cutter 
board. The scored lines you will wish to point up will 
vary with your particular requirements, but for the 
average user, white lines at the 21;", 314", 5" and 7” 


lines will be found most useful.—Ep REYNOLDS, 


FLASH BULBS are precious photo items these days, even to 
professional photographers. Now, more than ever be- 
fore, the bulbs you have on hand should be tested in 
order to avoid wasting film and losing pictures. A 
simple tester can be made quickly by bending a wire 
clip to fit around a small flashlight cell and hold at its 
other end a 6-volt radio pilot bulb. Touch the center 
button of the cell to the bottom bulb terminal and the 
pilot-bulb terminal to the screw base. The small lamp 
will light with a faint glow if the flash bulb is good 
Test the bulbs in a dimly lighted place—L. H. 
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To make one of these individual picnic trays, attach 
al square too smstick, one end of 
is pointed so it can be pushed into the ground 


CURTAIN ROD 


‘An auxiliory spool holder that slips over the head 
‘of a sewing machine is made by attaching a 2" bolt 
to the spring clamp of a bicycle flashlight holder 


Curtains are placed on flat rods with @ broom- 
stick notched as above. If your rods ore of the 
round type, bore a hole in the stick instead 


Pa 
bie, 
‘4 


Ss 


You can lengthen the life of your A leakproof envelope moist- For kitchen hot-dish mitts, cut 
preciousrubber gloves by placing ener is easil by tying several thicknesses of calico to 
wads of cotton in the fingertips sponge to © medicine dropper shape; then quilt them together 
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HOME SHIPSHAPE 


SOLDER 
= — AT CORNERS 


REINFORCE. 
BACK 


LARGE SAFETY PINS 


A fuse-plug rack is shown above. Coils of wire can be kept from © Garden markers of tin plate ond 
| Cut the body in steps and bore tangling or unwi 1g if large- celluloid are waterproof. Solder 
fore holes (in depth with on site solety pins are placed os afin strip fo the back for re- 


expansive bit or a fly cutter is shown in the drawing above inforcement, ond paint to suit 


SECOND HINGE LOCKS 
WINDOW WHEN 
PARTLY OPEN 


HINGE LOCKS 
CLOSED WINDOW 


2 ae 


BN 


‘Smoll hinges make offi 
Screw one on each sid ie 

upper sash, with hinge joints close to the port. 
ing strip. To lock the window, open the hi 


CARDBOARD INSERT 
HOLDS KEY IN PLACE 


a lock is simple if 


lder above con 
the key in the rom a fruit crate, or any ordi- 
slip a slit’ piece of cardboard nar stock. This holder also keeps the cord 
rectly behind the key ond replace the plote hanging free ond prevents it from being kinked 
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Model Scenery and How to Plan It 


Grading Railway Layouts from an Engi 


By DAVID MARSHALL 


AILWAYS must accept the world as they 
find it, dealing with every obstacle of 
nature in the most economical way possible. 
Every curve results from some irregularity 
of the land over which the railway operates, 
whether it be a ragged coast line, a moun: 
tain range, a winding valley, or an impass- 
able waterway. We can set down as a first 
principle of railroad engineering the fact 
that curvature is determined by terrain. 
‘The model railway, however, is built with- 
in the four walls of a room, and it curves 
simply because it cannot go through them. 


JUSTIFYING THE LAYOUT. Having designed a 
satisfactory layout, you must now destroy 
the evidences of your four walls, and invent 
a completely different set of reasons why 
your track twists and turns as it does. You 
must get back of the layout and create 
geographical conditions that would have 
made your railway what it is had these con- 
ditions been created first. For example, if 
you wish to have your track curling through 
hills or following the winding course of a 
river, the hills and river must be drawn to 
scale upon the basic plan of your railway, 
In short, all scenery must be justified. 

This involves a very close examination of 
the layout, a searching out of all the char- 
acteristics that provide clues to the lay of the 
land. On the grown-up railways, terrain de- 
termines curvature; on model railways, cur- 
vature determines terrain. 


INTEGRATING TRACK AND TERRAIN. You must 
make certain that the rise and the fall of 
the land accords with your track elevations 
—roughly, of course, or else you can never 
have any cuts and fills or bridges. You will 
have to determine the way a hill slopes and 
exactly how steep the slope will have to be. 
The entire landscape must be allowed to de- 
velop naturally from your layout. Never in- 
troduce any single feature of the landscape 
gratuitously, but allow all to develop out of 
the stuff inherent in your layout, so that in 
the end you may have a terrain that is not 
only unified but integrated with the railway 
itself. Scenery cannot be improvised or hap- 
hazard. It has to be the inevitable conclu- 
sion drawn from the swing of your tracks. 

Model-railway terrain consists of two 
parts: the foreground modeled in plaster, 
and the background painted on the wall, and 
these should be consistent with each other in 
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eering Viewpoint 


order to form a logical whole. In other 
words, the painted background should “read 
out of” the modeled foreground; both fore- 
ground and background should be so well 
integrated that the whole character of one 
will explain and be explained by the whole 
character of the other. 


CUT AND FILL. We start with the grading of 
the railway, the first element in model-rail- 
way scenery. We shall consider this only 
from an engineering viewpoint, leaving the 
structural problems and the modeling of 
plaster terrain to be dealt with later. 

A grade is the prepared earth on which 
the ties are laid, or in a larger sense the ver- 
tical alignment of the railway. There are 
upgrades, downgrades, and level grades, 
and where two of them merge, the track 
passes through a leveling-off or vertical 
curve, which is called a transition grade. 

‘The grade results from an equal balanc- 
ing of cut and fill. Railway builders must of 
course take the terrain as they find it, but 
within the limits of their capital they seek 
more advantageous levels through hills and 
across valleys. Where the amount of earth 
to be excavated equals the amount required 
for the embankment work, at that level is 
the grade. In the words of the engineering 
book, “the grade splits cut and fill,” as 
shown in Figs. 1 and 2. 

It follows that you cannot build your 
model railway flat upon a table top, for the 
table top would represent water level, and 
if your grade lay there, you could not have a 
hilly terrain without immediately setting up 
a false engineering picture of cuts without 
corresponding embankments. Your average 
grade must lie several inches above the table 
top, figuratively speaking, thus leaving room 
not only for upgrades and downgrades but 
also for embankments, and for the inevitable 
concomitant of the embankment—the bridge. 

Bridges we shall come to later on, but 
there is one type of bridge we must deal 
with at once—the culvert. Any bridge over 
a gap of less than 6’ (Fig. 3) is called 
a culvert by railroad men. An embankment 
must have at least one of these, to allow a 
free passage of water from one side to the 
other; otherwise the embankment would be- 
come a dam, liable to be undermined or to 
be swept away the moment any large 
amount of water collected on one side of it. 
A bridge should be built for every valley, 
ravine, or gorge, and a culvert for every lit 
tle fold and hollow the railway crosses. 


Scenery, carefully planned ond skillfully built to scale, adds o realistic touch to any model pike 


The omount of earth excavated from the cut must equal the amount that is used in both embankments 
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HERE is much evidence to show that 

wrenches in the 18th and 19th centuries 
were generally made of wrought iron and 
were hardly known to any but professional 
mechanics. It was not until after the middle 
of the 18th century and the introduction of 
agricultural machinery that wrenches came 
to be used universally. Little is known 
about wrenches before 1700, although there 
is no doubt that there must have been some 
contrivance existing that was at least simi- 
lar to a wrench. Today, however, there are 
countless varieties of wrenches. Can you 
recognize the types shown on this page? 
After writing your answers, turn the page 
upside down and see how many you have 
named correctly. 
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All thot is required ore three simple reagents, 


ividval droppers, @ few nails, and @ small magnet 


SORT YOUR SCRAP WITH A 


Metal-Testing Kit 


WHAT YOU CAN 


By KENNETH M. SWEZEY 


OR the householder who 
Fens to know just what 

kind of scrap he has and 
how it might be used in the war, chemists of 
the International Nickel Company suggest 
a simple testing kit which should prove 
valuable also to manufacturers with scrap 
for sale, civic scrap-drive agencies, and 
dealers. It costs little to assemble a few 
ounces of concentrated nitric acid, a like 
amount of distilled water, and a solution of 
10 grams of cupric chloride in 100 cubic 
centimeters of concentrated hydrochloric 
acid. For apparatus, you need only three 
droppers (one for each reagent), a few iron 


Ak 


or steel nails, and a small bar or 
horseshoe magnet. 

‘With this simple equipment 
you can make a quick and posi- 
tive identification of eight dif- 
ferent metals and alloys, as shown in the ~ 
table on the following page. Some of them 
look like others, but contain entirely dif- 
ferent metals or the same metals in differ- 
ent proportions. Monel metal, for instance, 
is made up principally of about two thirds 
nickel and one third copper. Chromium- 
nickel stainless steel contains 18 percent 
and 8 percent of these same valuable met- 
als, respectively. 

Methods of carrying out the tests are as 
simple as the equipment. The first test is 
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THE NITRIC ACID TEST. First clean the metal with an olkali, such os washing soda, to remove all 


grease. Apply two drops of nitric o 
water, a drop at a time, watch for any chang 


for magnetic properties, which can be de- 
termined by suspending the magnet on a 
string, so that it is free to turn, and then 
bringing the metal toward it. Monel metal 
is usually magnetic at room temperatures, 
but if this quality does not show at once, 
a bath in ice water or a freezing mixture 
will cause it to be revealed. 

Clean the spot where the nitric acid test 
is to be made, using washing soda or another 
alkali. Apply one or two drops of concen- 
trated nitric acid, and wait a few minutes 
to note the reaction, if any, and the speed. 
Dilute the acid with three or four drops of 
distilled water, one drop at a time. If the 
solution turns green or blue, proceed with 


|, and note th 


speed ‘of the reat 
‘color, and compat 


1. Now dilute th 
with the tabl 


the nail test for copper. Keeping the nail 
in contact with the metal, you rub the end 
of it in the nitric acid, which has been diluted 
with a few drops of distilled water. If 
copper is present in the alloy being tested, it 
will be deposited either on the nail or on the 
surface of the metal, under the acid solution. 

‘The fourth test, in which a drop of cupric 
chloride in hydrochloric acid is applied, is 
described on the opposite page. Its purpose 
is to distinguish Inconel—an alloy contain- 
ing 80 percent nickel, 14 percent chrome, 
and 6 percent iron—from those chromium- 
stainless steels mentioned before which con- 
tain only 18 percent nickel and 8 percent 
copper. 


QUALITATIVE TESTS FOR IDENTIFYING SOME COMMON WHITE METALS AND ALLOYS 
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Reoch Slowly | 
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When brought into contact with the concentrated nitric ocid, the metal being tested will do one of 
three things: react swiftly, slowly, or not ot oll. If there is 2 quick reaction, it will appear os at 
right above, If, however, there iso slow reaction, or none whatever, it will appeor os at left above 


DROP TEST with cupric chloride in hydrochloric acid distinguishes between Inconel and chromium- 
nickel stainless steal. A drop of the reagent is applied te the cleaned metol surface and ollowad te 
are added, and the solution washe 


Three or four drops of distilled wa! 
stainless steel, copper is deposited (let 


remain for two minut 
off. If somple is “I 
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A PAPER BALLET. Put some bits of tissue paper 
in a dry glass bottle with a metal cap; then 
challenge your friends to make the papers 
dance without moving the bottle. For best 
results, the bottle should be no more than 3” 
high. To perform the trick, shuffle your feet 
about on the carpet; then touch the top of 
the jar with your hand. If sufficient static 
electricity has been produced by the friction 
of your shoe soles on the carpet, the accumu- 
lated charge on your body will make the 
papers leap from the bottom to the top of 
the jar several times. 


“REPELLING" MAGNET. Make a loop of several 
turns of copper wire, joining the ends to- 
gether, and suspend the loop so that it hangs 
balanced, as shown. Now thrust a bar mag- i 
net or a straight electromagnet into the loop. | 
‘The coil will be mysteriously repelled. The 
reason is that the magnet, by induction, sets 
up in the coil a momentary magnetic field of 
like polarity to that of the magnet. — 


WHY DOES A LIQUID STREAM TAPER? Pour any viscous liquid 
from a height, and the stream will taper from top to bottom. 
Since an equal amount of liquid must pass any point in the 
stream, how do you explain this difference in the size of the 
flow? The answer is that the thinner part of the stream is 
flowing faster, being accelerated by the force of gravity. 


SURFACE TENSION can be dem- 
onstrated with a cork 
weighted so as to float in an 
upright position about one 
fourth out of a jar of water. 
Fasten a small ring of wire 
to it a fraction of an inch 
above the top. If you press 
the cork under water so that 
the wire is just submerged, 
the surface tension pulling 
down on the ring will keep 
it there despite the buoy- 
ancy of the cork. Now dip 
a piece of soap into the wa- 
ter near the side of the jar. 
‘The soap, on dissolving, low- 
ers the water's surface ten- 
sion, and up pops the cork. 


HERE'S A MAGIC LIQUID that, unlike water, 
does not seek its own level. The U-tube 
shown in the photograph contains a col- 
ored liquid that rises an inch or more 
higher in one branch of the tube than in 
the other. You can prove to your friends 
by rocking the tube gently that there is 
no hidden partition holding the liquid in 
this odd state of unbalance. The secret 
of what seems a gravity-defying mystery 
is that there are two liquids colored alike 
in the tube, The heavier liquid is carbon 
tetrachloride, colored with a few iodine 
crystals, ‘The lighter one is water, colored 
to match with crystals of potassium 
permanganate. These liquids will not 
mix. A few grains of sodium bisulphite 
dropped in will decolorize the potassium 
permanganate, as shown, and clearly re- 
veal the relationship between the two 
liquids, 


ELECTROCHEMICAL RECTIFIER. To change A.C. to D.C., 
immerse a plate of pure aluminum and a plate of 
lead in 1 oz, aluminum phosphate dissolved in 8 


oz. water. When these are connected in series 
with a 110-volt A.C. house line and a small argon 
bulb, A.C. will be allowed to pass first, as evi- 
denced by the lighting up of both plates of the 
tube. However, one plate will grow dimmer and 
finally go out, indicating that half of each A.C. 
cycle is being cut off. Here is the explanation: a 
film of aluminum oxide is built up on the alumi- 
num electrode, due to the liberation of oxygen 
about it. This film will not allow current to pass 
from the aluminum into the solution, but permits 
current to flow the other way into the plate. 


CONDENSING STEAM CAUSES A VACU- 
UM, as can be seen by boiling some 
water in a flask until all air has been 
driven out. Pour the water out and 
insert a stopper with a glass tube 
drawn into a jet at one end, Invert 
the flask as shown below, placing the 
outer end in a tumbler of water. In 
a few seconds a fountain of water 
will spurt through the jet, continu- 
ing to rise in the flask until it is 
almost full. Since the steam has 
driven out all the air, the condensa- 
tion of steam produces a vacuum, 


THIS TANK PUMP and incendiary-bomb fighter 
has been recently developed for effectively 
combating fires. It has its own storage tank 
with a capacity of 5 gal. and will throw a 
stream of water approximately 40’. The 
apparatus is constructed almost entirely of 
wood and plastic, is extremely light in 
weight, convenient to carry, and can be 
operated easily by just one person. Its 
synthetic hose is made of woven cotton-and- 
paper fabric covered with a plastic sheeting. 
‘The device has been subjected to tests in 
leading laboratories, and the standards of 
performance and durability revealed in 
these tests were reported as being exceed- 
ingly high. 


PAINTBRUSHES ARE RECONDITIONEO with this 
brush cleaner that is noninflammable, will 
not evaporate, and is used as it comes from 
the can. Simply soak the brushes in the 
cleaner, then rinse them out in water. 
Harmless to bristles and settings, the brush 
cleaner can be kept for an indefinite period 
of time. It does not have the acrid smell of 
some other cleaners, and is economical, 
since only a small amount is necessary for 
cleaning each brush. 


LONG LIFE FOR LINOLEUM is possible by paint- 
ing the surface with a new, clear, gloss- 
finish fluid (not illustrated) which renders 
it impervious to stains, hot water, alcohol, 
or grease. It should not be used on new 
linoleum, since a “breaking-in” period of 
about three months is necessary before the 
coating may be effectively applied. 
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CLOGGED DRAINS can be opened with a new 
device that utilizes the water pressure at 
the faucet. It is simple to use and works 
automatically. One end of the cleaner is in- 
serted in the drain and the other end at- 
tached first to the hot-water faucet. A 
small stream of water should be run through 
the tubing, and the flow gradually increased. 
‘The hot water expands the pipe, separating 
the grease and corrosion from the metal. 
The end of the cleaner is then attached to 
the cold-water faucet, and the water turned 
on full force. The cold water contracts and 
breaks up the grease and corrosion into 
small particles, and the water pressure 
forces these particles down the drain. This 
drain cleaner can be used effectively to clean 
bath tubs, kitchen sinks, laundry tubs, 
lavatories, and other appliances that may 
have clogged drains. 


THE CERAMIC FAUCET shown at the right sub- 
stitutes for prewar metal types. This new 
modernistic faucet operates similarily to a 
radio dial. You “tune in” on hot or cold 
water by turning the dial-like knobs on 
either side. The ceramic used in the faucet 
is heat resistant, so that it will not crack 
even when very hot water is turned on im- 
mediately after the cold water. The only 
metal part is a small brass spring em- 
ployed in the control knobs. The rest of this 
unusual faucet is made of non-critical 
materials. 


AN AWNING PRESERVATIVE in the form of a 
colorless liquid is simply rubbed into the 
canvas (below). So applied, the liquid im- 
pregnates the cloth fibers, and is said to 
strengthen them and to make the fabric 
repel water and resist sun and mildew. It 
can also be used on canvas auto tops, boat 
sails, tents, canvas furniture, and the like. 
Before using the preservative, the surface 
to be treated should be cleaned of all sur- 
face dirt. 


CONCRETE IS HARDENED by a transparent, 
penetrating liquid that can be put on with 
a broom or a brush. The product is said to 
make concrete waterproof and to prevent 
the formation of dust due to crumbling, be- 
sides increasing wear resistance. It can be 
used on brick, stucco, plaster, and unglazed 
tile as well. 


FIVE-WAY NOZZLE. At- 
tached to a hose, this 
nozzle produces five 
different streams, 
ranging from an 18’ 
spray to a 40’ flow. 
Made of rustproof 
metal, it has a spike 
that can be driven 
into the ground or 
used as a handle, and 
an adjustable disk 
against which water 
strikes to form a 
spray. 
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Wheel Mounted on Ladder Aids 
in Hooking It over Ridge 


ONE MAN can hook this wheeled ladder 
over the ridge of a roof. The wheel and its 
axle can be taken from a child's discarded 
tricycle and attached to the ladder as shown, 
Set a ground ladder to reach above the roof 
and ascend this, carrying the other. Place 
the end of the wheeled ladder on the roof 
and roll it up the pitch until the wheel 
goes over the ridge. Then flop the ladder 
over so that the hooks catch.A. D. S. 
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Sod Prevents Soil Erosion 


Just as straw is spread on newly graded 
road banks to prevent erosion by rain, so 
sod may be packed around the base of a 
large tree to keep rain rushing down the 
trunk from washing out a newly seeded lawn. 
In the photo, a protected section success- 
fully weathered a heavy rain, while the un- 
protected area was ruined.—J. M. 


REPLACING DAMAGED SASH CORD [SHIPSHAPE HOME] 


A oxeat many double-hung window frames are built 
without removable facings on the pockets. If a cord 
breaks, or if it comes loose from the sash or weight, 
the repair cannot be made without first removing a 
casing. This should be done after the stop is removed 
by prying the outer edge with a chisel braced against 
a strip of metal or thin plywood to prevent damage to 
the plaster. Loosen the lower end first, continuing to 
the top. The edge nailed to the pulley stile can then 
be worked loose easily. If the casing is mitered at the 
top, there may be nails driven in from the top and 
side edges, which will split the casing if care is not 
taken. Sometimes these nails can be driven all the 
way through with a fine nail set, so that the casing 
can be brought away at the top with a downward and 
outward prying motion. After the cord is replaced, 
pull the nails out from behind the casing and nail it 
back as if it were new material. Set the nails and 
putty the holes to match the paint. 
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Cleaning Your Warm-Air Furnace 


Asi and soot can be readily removed from the 
radiator of a warm-air furnace by the use of a 
child’s sand pail and a vacuum cleaner. The pail 
should be tapered and about 3” in diameter at the 
larger end. A tenpenny nail hole is punched in 
the center of the bottom of the pail and in the cen- 
ter of the handle so that a length of No. 14 wire can 
be inserted and looped as illustrated. The top of the 
pail is squeezed to a slightly oval shape having the 
handle across the small diameter. 

To operate this cleaning arrange- 
ment, tie the front clean-out door 
open and push a length of wire 
through to the check damper in the 
smoke pipe. Then fasten a rope to 
the handle of the bucket and to the 
wire, and a rope to the wire loop in 
the bottom of the bucket. Push the 
edge of the bucket down into the 
dust and pull it and one length of 
rope to the clean-out door. Remove 
the wire and repeat the operation 
several times with the ropes and 
bucket. ‘The use of the suction 
nozzle of a vacuum cleaner at the 
clean-out door will avoid spilling 
the accumulation of dust into the 
basement.—ALFRED D. SLATER. 


Cleaning out a furnace ofter 
the winter is over provents 
corrotion during the summer 


Lawn-Mower Grass Catcher Made from an Old Bushel Basket 


§ Keeping a lawn in good appearance entails constant 
in and considerable labor. A large portion 
of this is avoided by mowing with @ grass catcher 


MANY gardeners leave lawn clippings 
where they fall to add to soil fertility, but 
those who prefer to use a grass catcher can 
make a good one out of a bushel basket. Cut 
the basket so that one is slightly the 
larger, with a handle at its middle. Nail a 
cleat across under the cut edge. Staple a 
semicircular-shaped No. 8 wire about 1” 
from the bottom, bending the ends outward 
to engage the mower clips. Secure the han- 
dle of the basket to the lawn-mower handle 
by means of a coil screen-door spring after 
applying a coat of green paint.—B. N. 
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Garvie MOTORS OFF ZO A 


Push buttons (arrow) on the manual 
starter at ‘loft, oct mechanically, to 
‘operate heavy-duty toggle mechanism. 
The unt hos thermal everiocd relays 


Shown below is a contactor of magnetic 
used on @ conveyor for 
jerse, ond stop controls 


How Special Control Devices Used on Machines in War Plants 
Guard Against the Burning Out of Costly Electrical Equipment 


By HAROLD P. STRAND 


'TARTING controls for motors in war 

plants are likely to puzzle the home- 
workshop mechanic who comes into con- 
tact with them for the first time. They are 
encountered in a variety of designs, each 
serving the special need of the motor it con- 
trols. But their primary purpose is to over- 
come electrical overload and inertia when 
a motor is started. 

Looking at them, the home-workshop 
owner may well wonder why a simple tog- 
gle switch suffices for the motor in his base- 
ment. The answer is that his fractional- 
horsepower motor uses so little current that 
elaborate switching is unnecessary. 
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‘There are some precautions that should 
be taken, however, even with small mo- 
tors. ‘The rating in amperes of each switch 
used should be high enough to carry the 
starting current without overheating—gen- 
erally twice that of the running current, 
or a 10-amp. switch for a %-hp. motor 
taking about 4.8 amps. If 220-volt current 
is available, and the motor is designed to 
run on either that or 110 volts, the higher 
voltage will cut amperage in half and cause 
less light “dip” when the motor is started, 

Polarity plugs and receptacles are safe- 
guards for portable units having controls 
on the machine or in the cord. They can be 
plugged in but one way, and connections can 
be made so that the switch always opens the 
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This printing press hos a repulsion single-phase 
motor that can be adjusted from 500 to 2,000 
rpm. as the hand lever alters the position of 
the brushes, A toggle switch controls the motor 


live side of the line. Some overload pro- 
tection besides fuses, which are essentially 
short-circuit guards, should also be pro- 
vided. ‘Time-lag fuses give this protection 
to a certain extent. They contain thermal 
elements that will allow temporary over- 
loading for the starting current. Better 
still is a small circuit breaker connected in 
each motor line, or a toggle switch with a 
built-in thermostatic overload relay, which 
permits momentary overload, but trips off 
the switch if the extra load continues. 

‘The drawing at the top of this page shows 
the great difference in running current, 
starting current, and overload current, us- 
ing as an example a %-hp. motor taking 
4.8 amps. While the ammeter needle is at 


MOTOR OVERLOADED. STARTING MOTOR OVERLOADED. 


motor | 


RUNNING 
cunRENT 
(Fut tow) 


FMPERES 


4-HRMOTOR, 
AMPERES 4.8, 
VOUS 115. 


starting, ond overload 
current are illustrated by the ammeter readings 


only 4.8 amps. when the motor is running 
under full load, it registers 14.4 amps., or 
300 times as much, for two to four seconds 
during starting. ‘The overload relay has 
been set to stop the motor at 6 amps., an 
overload of 25 percent, which is the maxi- 
mum that should be permitted, and then 
only for short periods. Without this con- 
trol, the motor might burn out before a 15- 
amp. fuse could blow. 

This is particularly important for large 
motors. In the case of a 15-hp. three-phase 
220-volt motor taking 38 amps. running cur- 
rent, for instance, the 300 to 500 times as 
much current it takes in starting would be 
tremendous. For this reason, one of the 
standard motor starters is usually selected 
for motors above 2 hp. These rugged con- 
trols may be either manual or magnetic in 
action. Manual starters are the cheaper 
and are satisfactory for motors rated as 
high as 5 hp. single phase and 7% hp. poly- 
phase at 550 volts. They have thermal 
overload relays, and their wire connections 
are simple. One starter of this type is 
shown in a photograph on the facing page. 
It has push buttons, but these are entirely 
mechanical in action, operating a heavy- 
duty toggle mechanism, 

Ratings for magnetic starters run up to 
50 hp. and more. The main unit is a con- 
tactor operated by the magnetic action of a 
coil. Push-button stations control the cur- 
rent through the coil, and these may be 
placed in the switch cover, under it, or any- 
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OVERLOAD RELAY CURRENT EXCESSIVE CURRENT 
WOULD CHECK FOR 2704 MAY BURNOUT MOTOR 
CURRENT HERE,. SECONDS BEFORE (5-AMP FUSE BLOWS 
STOPPING an 
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where desired for local or remote control. 
If voltage drops sharply or power shuts off 
temporarily, the switch opens automatically, 
stopping the motor, and the operator must 
press the starter button to start it again. 
‘These starters are also equipped with over- 
load relays which, added to undervoltage 
release, make them “tops" in controls. 

‘The main contactor of a magnetic starter 
used with a floor-to-floor conveyor is shown 
in a photo on page HW 178. It is of the re- 
versing type with twin contactors and has a 
stop and reset button in the face. Push- 
button stations for instant control are 
placed handy to the conveyor on each floor. 
One is shown in the photo on this page. 

In some cities and towns, the power com- 
pany or municipal authorities may not al- 
low the starting of motors above 714 hp. 
with across-the-line starters. This is be- 
cause of line fluctuations and possible dam- 
age to power equipment caused by heavy 
starting current, In these places some form 
of reduced-voltage starting control, such as 
a primary-resistor or autotransformer start 
er, is necessary. 

‘The former has a series resistance that 
permits 65 percent of the line voltage at 
starting. As the motor gathers speed, this 
is gradually cut out automatically until full 
voltage is applied. Some varieties are also 
used to provide a smoother start for ma- 
chinery that, because of its construction, may 
be injured by the sudden application of full 
voltage. Ratings for reduced-voltage con- 
trols may run from 5 hp. to 30 hp. or more. 

Autotransformer starters, commonly 
known as starting compensators, are useful 
for motors driving heavy loads, such as 
pumps, compressors, blowers, and similar 


QDICKLY WHEN 
tS RATING! 


Waren OVERLOADED ANOIN DANGER OF BURNING OUT. 
FUSE HOLDS BECAUSE CURRENT HAS NOT REACHED ITS RATING 


Some overload protection besides a fuse is 
needed on any motor, large or small. One 
sofeguard is 0 thermostatic relay switch 


At the left is a push-butt 


tation placed 
neor a conveyor to provid 


instant control 


directly connected machinery. They have 
contacts operating in a bath of special oil 
that minimizes flashing. Taps are available 
on the transformer to permit a selection of 
starting voltage best suited to the load. Rat- 
ings often run as high as 150 hp. at 550 
volts and several hundred horsepower at 
2,200 volts. These starters have both over- 
load and undervoltage protection. 

There are a great number of other kinds 
of starting and controlling equipment, in- 
cluding many types of D.C. controllers, 
pressure and temperature switches, drum 
controllers, limit switches, solenoid valves, 
and photoelectric relays. Each has its spe- 
cial purpose for some type of motor. Of 
most interest are the speed controls as ap- 
plied to A.C. motors. 

Some forms of capacitor motors used on 
single phase are adaptable to limited-speed 
variations. Printing presses often use a 
repulsion single-phase motor, which can be 
adjusted from 500 to 2,000 r.p.m. by chang- 
ing the position of the brushes. This is done 
by a hand lever, as shown in the photograph 
on the preceding page. A small toggle 
switch on the front of the stand controls the 
motor, 

Polyphase motors are built in several 
types for variable speed, the most popular 
being probably the slip-ring wound rotor. 
In this design the armature has a winding, 
the ends of which are brought out to slip 
rings upon which the brushes bear. When 
a variable resistance with a special triplex 
rheostat is provided in the armature cir- 
cuit, the speed can be reduced to 50 percent. 
‘There are also multispeed motors for poly- 
phase that give two, three, or four fixed 
speeds. 
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ne Your Radio 


TESTS ON BATTERIES from a portable receiver 
should always be made with a voltmeter—it 
is the only testing instrument that will show 
accurately the effective voltage of a battery. 
It is risky business to use any other device, 
including a flashlight bulb or an ammeter, 
since many of them are likely to affect the 
life of a battery materially. An ammeter 
—especially bad to use for this purpose— 
has a low resistance and will short a battery 
when placed across it. Invariably it will also 
give a high reading even when a battery is 
badly run down, 


‘STRIPS CONNECTING THE LOOP ANTENNA in- 

side the cover of some midget portable 

receivers are likely to wear and break 

off near the hinge as a result of frequent 

opening and closing of the lid. When 

such a break occurs, reception stops. 

These metal strips can be repaired, 

however, with short lengths of twisted 

metal cord like that used in repairing 

radio dials. Remove the 

broken part of the original 

metal strips at their connec- 

tion with the two wires in- 

side the set; then solder one 

end of the cord to each of 

these wires, and solder th 

other end to that portion o1 

the strips connected to the Where a loop-antenna connection is likely 
to break. Repair it os shown at the left 


THREE SEPARATE PLUGS can be substituted for a 
single battery-pack plug, as shown in the 
drawing below, to permit use of separate 
“A” and “B” batteries with a portable if a 
battery pack cannot be obtained. In remov- 
ing any plug from a battery, always grasp 
the plug itself. Never tug on the wire, for 
this may pull the insulation back, and a 
short caused by wires touching can render 
a battery useless in 15 minutes, 


BATTERIES THAT DO NOT FIT TIGHTLY in their 
compartment will not knock about if 
wrapped in corrugated cardboard. A round 
hole cut in one piece of the material will per- 
mit insertion of the battery plug. To con- 
serve your battery, turn off the receiver 
when it is not in actual use. If you have a 
three-way set, use electric current when 
possible. Batteries kept outside the case at 
60-deg. temperature may last 18 months. 


AN ULTRAHIGH-FREQUENCY portable transmit- switch enables the user to change from 
ter and receiver is said to provide two-way transmitting to receiving operation instant- 
communication over distances of 5 to 30 ly. The circuit employed makes possible the 
miles, and to meet requirements for Civilian use of either a carbon or a crystal micro- 
Defense service. It is powered entirely by phone. A vertical antenna rod telescopes, 
self-contained dry batteries. A simple into the cabinet when not in use, 


PISTOL-GRIP SOLDERING IRON. The soldering tip 
of this iron consists of a loop of 4” copper 
wire shunted across the secondary terminal 
of a low-voltage transformer drawing about 
80 watts from 110-volt A.C. lines. A trig- 
ger switch controls the primary current. 
The iron is unusually easy to handle. It 
reaches soldering temperature in 5 seconds, 
cooling again upon release of the switch, 80 
that oxidation of the tip is minimized. 


FLAT-TYPE RESISTORS mark a departure from 
the conventional tubular type, offering a 
higher wattage per unit of space required, 
substantial reduction in depth behind the 
mounting surface, ease in mounting singly 
or in stacks, lower inductance, and light 
weight. Both resistor and mounting are an 
integral unit, and cannot rotate or become 
loose. The connecting terminals are of the 
standard type. 


SECTIONAL RESISTORS are available in units 
that can be used singly or in combination 
for any desired resistance value. Individ- 
ual sections consist of resistance wire 
wound noninductively on ceramic spools and 
adjusted to a rated current of 1 milliampere. 
Standard values range from .25 to 1 
megohm. The units are locked together both 
mechanically and electrically with a small 
stud, and can be separated at will. 


Suppressor Built from Junked Parts Reduces Man-Made Static 


rn . 


WNERS of sets ranging all the way from 
headphone “one-lungers” to 12-tube con- 
sole models may find good use for this static sup- 
pressor. Easily attached across the output cir- 
cuit, it will in most cases reduce severe man- 
made static by at least 50 percent. There is a 
slight loss of volume, but this can be overcome 
by turning the volume control. 
‘The unit comprises a full-wave rectifier tube 
(such as the 6X5-GT/G or 5027-G), a push-pull 
output transformer, a 220-ohm line-cord resistor, 
a S.P.S.T. toggle or rotary switch, and a 414-volt 
“C" battery. The secondary of the output trans- 
former must have a high resistance. One of the 
old output transformers used with magnetic 
speakers will do admirably, and may be retrieved 
from the junk box. A class “B” interstage trans- 
former might be tried, but make sure that the 
primary winding passes enough current. It is 
useless to attempt to use a transformer with 
an 8-ohm secondary. 

Any kind of chassis, wood or metal, may be 
employed. The transformer, eight-prong tube 
socket, and switch are mounted on the top of the 
chassis. Drill 14” holes in the back for the line 
cord and the two leads to the “C” battery. The 
secondary leads of the output transformer (pri- 
mary side if it is a class “B” interstage trans- 
former) are connected to two plastic binding 
posts, which provide connections to the set. 

Remove the radio chassis from the cabinet. 
Use leads not longer than 3° or 4’ to make con- 
nections to the plate of the last tube and the 
B+ lead. Do not alter speaker connections. 


LIST OF PARTS 


Chassis, metal or wood Small “O” battery, 4% volts 
Pullewave rectifier tube 
'8XS-GT/G or $021-6. 


Eight-prong octal water Binding posts 
Socce Rotary. oF topsie switch, 
Output transformer (seetext) “SPST. 
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How Electrons 


By CHARLES |. HELLMAN 


YY FAR the tiniest particle yet put to 

work by man is the electron. With this 
mighty midget, science has wrought mir- 
acles as divergent as measuring the infini- 
tesimal amount of light reaching the earth 
from a distant star and smashing an atom 
with force like that of a thunderbolt. War- 
time research has so speeded the coming 
of the age of electronics that these minute 
particles of electricity are now used in 
X-raying high-speed bullets as they crash 
through armor, in killing germs, in heating 
molded airplane parts, in locating enemy 
airplanes, and in controlling machinery. 

Electrons may be freed in several ways. 
In the vacuum tube they are evaporated 
from a hot filament; light falling on the 
sensitive metal in the photoelectric cell 
ejects electrons; and high-speed electrons 
striking a target may knock out secondary 
electrons of different energy levels. 

One of the basic problems of electronics 
now being solved is the control of these 
electrons. It is through this control that 
the light of the distant star is measured 
and the atom smashed. In this article we 
shall demonstrate electron control by sim- 
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Are Controlled 


ple experiments which anyone can do at 
home, and then show a few of the applica- 
tions of this control to today's problems. 

First, it may be well to review briefly our 
knowledge of electrons, which can be stated 
simply in the electron theory of matter— 
the theory that all matter is made of elec- 
trical charges. According to this theory, 
infinitesimal, charged particles of electricity 
called electrons rotate around the nucleus 
of an atom to make up a miniature plan- 
etary system. The atom is the smallest di- 
vision of matter that still has the chemical 
properties of an element. As long as it 
holds electrons in its orbit, these electrons 
cannot be put to work. The negative charge 
of the electrons is balanced by the positive 
charge of the nucleus. 

To collect electrons, energy is necessary 
to pull them from the attracting force of 
the nucleus. This is demonstrated. in the 
well-known experiment of the hard-rubber 
comb run through the hair. Some electrons 
are removed from the hair and added to the 
rubber, the excess giving the comb a nega- 
tive charge. Their presence can be de- 
tected when a finger is brought near the 
charged comb, attracting a stream of elec- 
trons that gives off a crackling sound. 


Giant insulators undergo high-voltage torture in photo 2 


sparks show they have reached the breakdown point in jhis 


Above, 300,000-volt high-speed X-ray tube with wiric 


second X-ray pictures can be taken through one *):% 2“ 


Bring the negatively charged comb near 
some bits of paper, and it will pick up or 
attract the paper. Bring it or a negatively 
charged rubber rod near the top of a stream 
of water flowing gently from a tap, and the 
water will swing far over to the charged 
rubber, as shown in two photos on the next 
page. These experiments prove that charged 
bodies attract neutral bodies. 

‘Now, to show the opposite effect, push a 
thread through a grain of puffed breakfast 
cereal, hold it so that the grain hangs free, 
and bring the charged comb near. The 
grain will be attracted to the comb at first, 
but the instant it touches the comb, it will 
be repelled violently. The charged comb gives 
the grain some of its excess electrons, im- 
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‘TO High NEGATIVE POTENTIAL, 


parting to it a negative 
charge like its own. That 
the grain is repelled after 
both it and the comb are 
negatively charged dem- 
onstrates that like 
charges repel. 

Suspend the rubber 
comb from a thread so 
that it balances, and 
charge it negatively by 
running it through the 
hair, Then charge a 
glass rod positively (a 
stirring rod or towel rod 
will serve) by rubbing it 
on a piece of silk, which 
robs it of some of its 
electrons, charging it 
positively. If you bring 
the glass rod near the 
comb, the latter will 
swing toward it, because 
unlike charges attract. 

One application of 
electrons in industry can 
be demonstrated with 
two strips of newspaper 
about 1;" wide and 20” 
long. Hold the two strips 
vertically by the top, and stroke each sepa- 
rately by running the fingers down the 
length. The strips, which originally hung 
straight down, now spread apart, as illus- 
trated in an accompanying photograph. 
Since each strip was given the same charge 
by friction, they repel each other. 

‘This principle is used in the electroscope, 
a device for detecting the presence of elec- 
trical charges and for determining whether 
they are positive or negative. Thin strips 


of metal foil are used in place of the paper. 

‘Thus, through the principles demonstrated 
in these experiments, we come to the fun- 
damental law of electrical charges: Like 
charges repel, unlike charges attract, Prop- 
erly used, this knowledge offers such vast 


A stream of water flowing gently from o tap, at left above, con 


be made to swerve from its normal course if 
rubber rod is near the top of ti 
ment shows how sally charged bodi 


possibilities in controlling electrons that it 
may well be likened to an enchanted wand. 
If we want the electron to move upward, 
it is only necessary to bring a positive 
charge over it. We may now increase the 
electrostatic force by placing a negative 
charge below the electron, thus repelling it 
from below as it is attracted from above. 
This powerful electrostatic wand has 
many important military and industrial ap- 
plications, among them the production of 
X rays. One of the drawings shows the 
construction of an X-ray tube. Electrons 
evaporated from the hot cathode come un- 
der the tremendous pull of the tungsten 
anode, which has a positive charge of hun- 
dreds of thousands of volts. As a result, 
the electrons are accelerated and strike the 
tungsten target with a terrific impact, giv- 
ing up their energy to the tungsten, which 


A positive charge placed near on 
attract it. A negative charge place 
opposite accelerates the electron by repelling 
if at the same time the other charge attracts it 


When two newspaper strips are 


atively charged stroked down |, they spread 
stream. This simple experi- apart os above, showing how 
attract neutral bodies like chor; repel each other 


in turn radiates what we know as X rays. 

Another ingenious electronic device guards 
many of our war industries from the sabo- 
tage of dust. This is the precipitron, shown 
in both a photograph and a diagram on 
page HW 185. It contains a series of plates 
charged with positive and negative electric 
ity. A wire at a high negative potential 
gives off electrons in the path of a flow of 
air, and they impart a negative charge to 
dust and other foreign particles in the air. 
These negatively charged particles are re- 
pelled by the negative plates in the precip- 
itron as they pass and are attracted and 
held by the positive plates. 

Installed in the ventilating system of a 
film-manufacturing plant, this precipitron 
eliminates dust that might ruin the film. The 
same principle has been applied to precipi- 
tate soot from smoke in chimneys. 


Below, on X-ray tube. The electrodes come under 
the pull of the positive tungsten cred iki 
it with o terrific impact, the whicl 


Gives tise fo the entledon of powerful X" rays 


Linoleum-Block Cu’ 


AN UMBRELLA rib, fitted into a handle, 
will serve as an efficient tool for carving 
linoleum blocks. Drive a rib about 4” long 
into a small hole in a handle shaped from a 
dowel. Spread or close the groove of the 
rib with pliers to form a V-shape for fine 
line work or a horseshoe shape for ordinary 
cutting. File the cutting end sharp; then 
harden by heating to a dull red and plung- 
ing in cold water. A curved cutting edge in 
the form of a crescent is best for scooping 
out large areas.—NATHAN A. GAINEN. 


Detachable Pedal Exten: 


in for Child’s Use 


To THE young musician who is still too 
small to reach the piano pedals, these ex- 
tensions will prove a great help. Out of %” 
stock cut two pieces to the shape shown in 
the drawing. These are notched at the bot- 
tom to fit the piano pedal and fastened to- 
gether with two %” carriage bolts having 
wing nuts and washers. Glue or nail a 14” 
* by 2” filler strip along the top 
edge of one piece before as- 
sembly. This makes the tread 
wide enough at the top to ac- 
commodate a child’s foot nat- 
urally. The height of the 
extension shown is 5”, but this 
can be varied according to the 
size of the child, Finish the 
extensions to harmonize with 
the piano, preferably before 
assembling so that parts will 
not stick.—AXEL E. OGREN. 


SMALL-DIAMETER CONDUIT WIRES 


IN BUILDINGS originally wired with conduit or tubing, rewiring is sometimes 
necessary to take care of additions and alterations. In such cases, the conduits 
may not be large enough to accommodate the additional number of wires. To 
meet such conditions, the National Electrical Code permits the use of special 
small-diameter wires that can be installed in the conduits in greater numbers than 
conventional Type R wires. The following tables give the approved specifications. 


‘Types RHT ond RPT 


[ELECTRICAL] 


Types SN ond RU 
{up to 600 volts) 
Number of conductors in one umber of conductors in one 
‘conduit or tubing | ‘conduit or tubing. 
245 6 7 8 8 2345 6 7 0 9 


of conduit oF tubing ans Size of conduit oF tubing 
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Microscope Eyepiece Pointer 


@ AN BYEPIECE pointer that 


can be used for indicating a 
specific area on a specimen 
Wain cemented 
0 IAPHRAM 


as above is easily attached. 
ocutar 


Cut a straight black hair 
slightly longer than half the 
diameter of the ocular. Next, 

apply a drop of Canada bal- 

sam to the upper surface of 

the diaphragm. Place the 

hair in the cement, making 

sure it lies flat and points to 

the center of the aperture. 

‘Trim the hair just short of 
Drill-Press Mi 
SMALL milling attachments of the type 
especially designed for use on a drill press 
can be adapted to light milling and precision 
drilling in the lathe by means of simple 
angle brackets like that shown, 


the center.—H. WHITTAKER. 


Abrasive Sleeve for Jig Saw 
Improvised from Old Blade 


WHEN curved edges or cut-out work has 
to be sanded quickly, the job can be done 
on the jig saw, if no narrow-belt sander is 
availabie. Solder a piece of tin plate to an 
old jig-saw blade as shown below; then 
bend the piece over to form a half-round or 
oval section as indicated, making it small 
enough to pass through the saw-table open- 
ing freely. Apply adhesive tape over the 
metal as a soft backing, and stick on a 
folded strip of garnet paper with gasket 
cement or other adhesive. Despite the short 
stroke, garnet paper lasts a surprisingly 
long time, and when it is worn out at one 
end, the holder can be reversed in the saw 
chucks to bring the unused portion into 
play. Use the hold-down if the paper tends 
to lift the work off the jig-saw table during 
sanding.—H. W. 


ing Attachment Used in the Lathe 


This bracket was made from a piece of 
scrap steel obtained from a junk yard. It is 
of %” stock, is 7” long, and measures 3” on 
one face and 5” on the other. The holes were 
already in it to receive the 5%” stud on the 
bottom of the attachment and a 14” 
or 5%” bolt to lock it to the tool-post 
slot. The braces shown were cut from 
114” by %” bar steel and are-welded 
in place. The faces of the bracket 
were machined flat and to a right 
angle with each other after welding. 
This operation 
can be done on 
the lathe with 
the aid of an 
independent- 
jaw chuck, The 
sketch at left 
shows the angle 
piece bolted in 
place. 


HORITONTAL LEG OF 
‘ANGLE BRACKET 


Irrigation before planting is important for dry soils. 
"Check up" your plot in 4’ by 5° beds with borders 8" 
high. Fill each at least once from a sack-covered hose 


How to Prepare the Soil and Seed Beds for a Bumper Harvest 


By ROSS H. GAST 
Author of Victory Edition 
Vegetables in the California Garden 


INCLE SAM wants you to garden—for 
victory! To show that he means it, his 
Department of Agriculture in Washington 
has set a goal for this summer of 18,000,000 
victory gardens—12,000,000 on city, town, 
and suburban plots, and 6,000,000 on farms. 
This is more than three times the number 
planted in World War I to yield what was 
then a record harvest. It is time now for 
you to prepare to do your share. 
‘You won't need many tools, but buy good 


ones. The only indispensable items are a 
long-handled shovel or spade, a hoe, a rake, 
and about 50’ of hose. A wheel hoe will save 
backache in large gardens. You'll find a 
man-size trowel, weeder, hatchet, and short- 
handled hoe valuable. 

Have you ever turned a shovelful of soil? 
Irksome, isn’t it? Well, here's a way to 
reduce strain and get more enjoyment from 
this necessary part of the job. Suppose you 
are single-trench spading. This means that 
you make a trench about 6” wide and 12” 
deep along one side of the plot, tossing the 
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Seudlings are tronsplonted in holes dug, with 
@ sharp jar tool. Make the holes 
large enough ‘For the rock to be dispersed 

ithout crowding to aid maximum early growth 


soil removed ahead of you. Force the spade 
or fork deep into the earth by stepping on 
the shoulder, working a 6" strip. Turn each 
load over, placing half in the trench, half 
on the shoulder. Thus you leave a new 
trench as you work across the garden. To 
ease the task, stand so you can use the right 
knee and upper leg as a lever. Press up- 
ward with the knee, down on the handle 
with the hands. 

A certain amount of enrichment is usual- 
ly necessary in preparing the soil, but do 
not use too much. For each 10’ by 10’ space, 
broadcast from 100 to 150 Ibs. of barnyard 
manure, or else 10 Ibs. of sheep manure, 10 
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Two pointed 
intervals on a longer stick ip 
in making shallow parallel trenches 
in turned soil or on a ri 


FS 


Furrow beds 4" wide ore best for planting peas, 
which should be scattered out. Hos the dry sel 
‘on top to one sid e moist to the other, and 
replace the moist soil first in covering the seed 


Ibs. of poultry droppings, or 5 Ibs. of com- 
mercial fertilizer. Spread any one of these 
evenly over the entire plot, and spade in as 
deeply as possible. The natural fertilizers 
provide humus for the soil and also take 
care of the more important plant needs. 
They may be easier to get than artificial 
fertilizers. 

Besides these, compost is a third food 
source. Keep it ina bin, about 8’ square and 
4’ high, with either an earth or a concrete 
floor. Throw in plant refuse, kitchen waste, 
and wood ashes, and wet regularly with 
water. Slaked lime will hasten decay. If 
preferred, the refuse may be piled in a 


corner of the garden and covered with a 
thin layer of earth. 

In most sections, the ground probably 
will have enough moisture in the spring to 
require little besides a thorough digging 
along with the fertilizing. Pulverize it well, 
casting the upper soil to the bottom of the 
trench. Do not work it too early because 
this tends to form a hard crust over the seed, 
holding back germination, 

It you live in a dry area, such as some 
sections of California and the Southwest, 
irrigating before planting may be necessary. 
Be sure to examine the soil first with a 
spade to determine the amount of moisture 
beneath the surface, for early irrigation 
may also form a hard crust. 

To flood dry plots before planting, ‘check 
up” the area in beds about 4’ by 5’, throw- 
ing up borders with the hoe 8” high. Fill 
each check at least once. For heavy soils 
use ditches 2’ to 3’ apart. When flooded 
soil is ready to work, break down the bor- 
ders and, after a few days, spade or plow. 

A pipe tee fitted on the hose coupling and 
wrapped loosely in heavy cloth at the joint 
will help in flooding, or simply wrap several 
layers of sacking around the hose outlet. 

‘Tall-growing vegetables are planted in 
rows 30” apart, while the smaller root and 
leafy vegetables may be planted closer. If 
space is at a premium, the rows may be as 
close as 12”, but this does not give much 
working space between them. 


Short rows of pecs may be tre 
sold for the purpose at seed stores. 
two stake: 


inex 
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sively on nets 
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If you prefer to plant on raised beds, have 
them just far enough apart for working. 
Level the plot first; then stretch garden 
lines from the ends of two stakes placed 
horizontally at opposite ends of your plot. 
Short stakes driven at each end of the 30” 
ones will hold them. Now, walking back- 
ward, plunge the hoe into the soil with the 
cutting edge away from the guide line and 
draw the soil up sharply. Repeat the process 
along the other line, thus completing the 
first raised bed. For the second bed, com- 
plete the second furrow and start a third. 
Each bed must be smoothed level. 

‘The seeds should be planted on the shoul- 
ders in parallel, shallow trenches. Two 
pointed sticks nailed at the proper intervals 
to a horizontal stick about 15” long may be 
drawn along the surface of the bed to make 
the trenches. A flat board, with a small 
stick projecting downward at one end, or a 
metal planter will also serve. The garden 
lines make a good guide. 

Double-row crops include carrots, turnips, 
beets, parsnips, radishes, spinach, celery, 
mustard, onions, and Chinese cahbage. After 
planting, fill the furrows carefully but firm- 
ly and do not sprinkle. Sow plenty of seed; 
then thin to keep the stronger plants. 

Peas are usually planted in single rows, 
especially for trellising. The furrow bed 
should be about 4” wide so the seed can be 
scattered out. With a hoe, scrape the drier 
top soil to one side and the moist to the 
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other. Plant 13” deep in spring, 2” 
during warmer months. Put the moist 
soil back first, the dry on top. Mulch 
and do not disturb again until the 
sprouts appear. 

Tomato, pepper, cabbage, lettuce, and 
some other plants have small, fibrous 
roots, and are quick to make new 
growth when transplanted. Growing 
them in flats is comparatively simple. 
Use shallow boxes about 4” by 24” by 
24”, Sterilize the soil by drenching with 
boiling water, and immerse the flats 
and other equipment in boiling water 
for five minutes. Make up the soil from 
sterilized garden soil and a handful of 
screened sheep manure, leaf mold, or 
peat. Mix thoroughly and firm down in 
the flats until the surface is %” below 
the top. Plant seed from %” to \" 
deep, according to the variety, and 
cover with screened light soil mixed 
with manure or leaf mold. Protect with 
burlap until the seedlings pop up. 

When the plants are 1” high, transfer 
to a second flat, planting 1” apart. 
Never sprinkle, but “irrigate” by plac- 
ing the flat in shallow water until it 
works up to moisten the surface, Trans- 
plant in the garden during a cool eve- 
ning to avoid wilting. Use a sharp 
stick or other implement to make holes 
large enough for the roots to be in- 
serted without crowding. 

Once your garden is started, water 
becomes most essential. It is a good 
idea to cultivate four or five days after 
each rain or watering. The hose need 
be used only every 10 days or so in 
the spring, and every four to eight 
days in the summer. 


Dusting young plonts is essential when they 
core threatened by ii ts. The powder con be 
put on evenly by shaking from an ordinary sack 


Light Helps Speed 
WAR PRODUCTION! 


Seats nope, Smooth, silhouetting light from recessed Saves time. Shadows on the dial made it hard to read, 
E MAZDA Fluorescent lamps covered with sanded But a white collar placed around the dial shaft at a 45' 
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material . . . and do it fast. accuracy, reduce fatigue, 
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Gloom chaser. When you have to work in your own 
shadow, you strain to see, make more mistakes. But 


move the lighting fixture slightly, to put the light 
where it helps and you can see the difference! Made to stay | 
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power out of every drop 
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so clean yours out with Casite. 
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Look Out, Hitler! 


(Continued from page 81) 


factor is that Willow Run, no matter how 
big, is still only one part of the Ford empire. 
When forgings and castings are needed in 
a hurry, they can be whipped out quickly, 
at the River Rouge plant without any wait- 
ing. When special problems arise, specialists, 
laboratories, and instruments are available. 

Those are the advantages of Willow Run 
as it moves in to stack its productive ca- 
pacity alongside that of the established air- 
craft industry. Its great disadvantage has 
been inexperienced manpower. Generally 
speaking, it has been necessary to train the 
thousands of workers right from the funda- 
mentals up. The plant's apprentice school 
was started long before the factory was 
complete, and employee attendance at school 
today exceeds 8,000 student hours a week. 

‘The crucial shortage is in experienced pro- 
duction men, men who know how to organ- 
ize the sequence of operations and get them 
moving. While Willow Run was getting 
ready to start, many such men were 
snapped up by other plants and other indus- 
tries. However, despite rumors and criti- 
cisms to the contrary, it can be stated at 
this writing that Willow Run is running on 
schedule; in quantity and in quality its out- 
put is up to the standard set for it in ad- 
vance. By its very nature, mass production 
takes a long time to get started; but when 
it moves, it moves fast! 

Up to now, Willow Run's capacity for 
making parts far exceeds its final assembly 
output. For one thing, the place was origi- 
nally projected as a parts plant, for making 
subassemblies to be shipped to final plants 
in Texas and Oklahoma. Planes are mov- 
ing in this way now in great trailers de- 
signed for the purpose—vans big enough to 
enclose a 60-foot center wing section, Two 
of these road freighters, 73 feet over all for 
tractor and trailer, carry all but the engines 
of one B-24. They are moving monuments 
to the way some production planners were 
thinking in the days before the rubber and 
gasoline shortages. 

‘That way of thinking seems to be on the 
way out. The final assembly line is taking 
more and more “parts.” The river is high 
on the banks of the tributaries upstream. 
Farther down it's about time for the flood. 


Subscribers in the armed services who notify 
us of change of address are requested to 
give us the key symbols appearing on the 
‘wrapper in which the magazine is received. 
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When he was only 
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maker. Day after day 
be peaged shoes in 
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severed. He wai de 
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Sunday 10:30. M 
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W. L. Douglas Shoe you buy 


The story of W. L. Douglas is a story of sturdy po 
severance and of plain hard work. But it is most 
all the story of an ideal — of a little boy's dreas 
that came true. 
Yes, there’s the touch of young Douglas in eve: 
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Buy a pair today. 
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CLEAN AND POLISH 
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This double-acting product quickly dis- 
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nuisance that coats the catalyst so that 
there is less and less contact between it and 
the feed stock. 

To stop a still every ten minutes or so, 
pull out the weakened catalyst, put in fresh, 
and start over would slow down the oper- 
ation, Clearly, what. engineers needed was 
a process for continuous catalytic cracking. 

The first to make headlines with a solu- 
tion was Eugene Houdry, a 50-year-old 
French engineer. In the Houdry process 
cracking is done in three identical stills, 
called “cases,” connected by a system of 
pipes and valves. Once every ten minutes, 
the cases change place in the operation. 
While cracking is taking place in one, the 
second is being emptied and cleaned, while 
in the third, the catalyst is being regen- 
erated by burning the coke out of it with 
air. Until this year, 90 per cent of the 
synthetic high-octane fuel for our war 
planes came from Houdry plants. 

Houdry engineers have greatly refined the 
original process. A big slice of the "mak- 
ings” of both synthetic rubber and aviation 
super-fuels will soon be pouring from im- 
proved Houdry plants. 

Another improvement on the Houdry 
process is the Thermofor catalytic cracking, 
or T.C.C, process, worked out by engineers 
of the Socony-Vacuum Oil Company. T.C.C. 
makes use of an ingenious device for re- 
generating the spent catalyst. The catalyst 
itself is in pellets about the size of birdshot. 
It is carried back and forth between crack- 
ing still and regenerating chamber on con- 
tinuous conveyors. 

Temperatures in the regenerating cham- 
ber run up to 1,100 degrees Fahrenheit, far 
higher than in actual cracking. The cham- 
ber is filled by a series of vertical, hollow 
tubes, with spiral fins running around them. 
Poured in from the top of the chamber, the 
catalyst rolls down over the upper surface 
of the spiral fins, the air that promotes 
burning rushes upward along the under 
side of the same fins, and molten salt or 
some other heat-transfer aid is passed 
through the hollow tubes to help control 
temperature. Versatile as a one-man band, 
the tubes of the Thermofor kiln do three 
jobs at once! 

Just warming up to full production are 
the first three of 33 great cracking plants 
using the “fluid catalyst” system developed 
by engineers of the Standard Oil Develop- 
ment Company. Automatic control has been 
brought to such a fine point that the new 

(Continued on page 206) 
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"MISSION ACCOMPLISHED”—and safe return! Bor depend heav- 
ily on aircraft spark plugs. So, those which AC produces for 
the Army Air Forces must be painstakingly built to the exactness 
and reliability of the finest watch, 


AC has been building quality and performance into automotive 
spark plugs for more than 34 years. It was only logical, there 
fore, that AC should make aircraft plugs for Army planes, 


But, a pilot's success requires still more. Those plugs must be 
‘apt in peak condition. So, ground crews clean and adjust plugs 
after a specified number of operating hours. 


Expert Care for YOUR Spark Plugs 
These days, your spark plugs should be given similar care, And 
this is easy—chrough the Conservation Service which America’s 
mechanics are rendering. This is now being augmented by con- 
tacts from AC, carrying to all service organizations the latest and 
most practical methods of diagnosis and repair of AC products, 


‘The service which spark plugs, and the eight other AC automo- 

tive products, should receive is briefly described in the panel 

- below. Help to conserve vital materials—and gasoline, oil, and 
rubber—by regularly following the suggestions given. 


AUTOMOTIVESPARK = 
PLUG : 3 ‘When replacement is needed, select AC—and be sure of com- 


plete satisfaction 


Aurgrded te AC 
s ‘a AC SPARK PLUG DIVISION—GENERAL MOTORS CORPORATION 
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‘Virat. as guns, tanks, planes, ships, tractors, 
trucks, and all the other implements of modern 
warfare, are the tools which help to build them. 

To make a good product they must be good 
tools. Millions of Nicholson Files and Black 
Diamond Files are in the service on that basis 
tough, hard, efficient—the “bitingest,” longest 
ing files our long file-making experience can 
produce. Make these your choice. 

But—abuse, misuse and improper care can 
shorten the life of the best file made. Whoever 
you are, wherever you use a file—get the most 
‘out of it. In order to help speed production and 
conserve valuable materials and tools, Nicholson 
has prepared 
FREE BOOK, “FILE FILOSOPHY." | New—18 helpful 
Mlustrated pages about files and Sllng—kinds, use, 
are and how to select The right file for the job. 
For production heads, foremen, key mechanics” 


NICHOLSON FILE CO., 18 Acorn St, Providence, RL, U.S.A. 


(Also Canadian Plant, Port Hope, Ont.) 
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plants, as large as New York City’s biggest 
skyscrapers, are operated by nine men fac- 
ing a long row of dials and buttons in a 
central control room. 

While the “fluid catalyst” flows, it is not 
| a fluid, but a powder, with particles as small 
as .00004 of an inch. If you put a fine 
powder in a standpipe and force compressed 
air in from the bottom, the powder will be- 
gin to rise slowly in the tube as the air 
mixes with it. When air and solid are 
thoroughly mixed, open the bottom of the 
tube and the mixture will flow out as 
though it were fluid. You have probably 
seen smoke—a mixture of carbon particles 
and air—behave that wa: 
| That is precisely what happens in the 
new “cat cracker.” The catalyst flows out 
of the tube into a pipe that carries it to the 
| bottom of the three-story vessel where the 
| oil is cracked. The fineness of the powder 
means high efficiency in cracking—particles 
of catalyst and molecules of oil are closely 
intermingled. 

Cracked oil and catalyst are drawn off at 
| the top of the vessel. A battery of cyclone 

separators whirls them apart and sends 
| each on its way. 

Fluid “cat cracking” is a two-cycle op- 
eration. The cracked oil goes on to be 
separated into gases and liquids, the gases 
to go to an absorbtion plant and the liquids 
to a fractionating tower. The catalyst re- 
turns to the cracking still by way of a 
regenerating chamber where the coke is 
burned out, another battery of separators, 
and a precipitator where it is rid of ac- 
cumulated gases. Within a few months, 
fluid “cat cracking” will be contributing a 
major share of our rubber and our super- 
fuels. 

It’s engineering work like that that is 
building this nation into the world's first 
military power. The 100-octane, the rubber, 
and the toluene from such plants are going 
| to decide the last round in this war. Those 

new plants are going to bring into our daily 

lives many things that only yesterday were 
laboratory curiosities. They are going to 
knock many of our old-fashioned ideas about 
oil into a cocked hat. So oil and water 
won't mix? Plenty of the chemicals being 
from oil today are water-soluble. It's a far 
cry from soap to Vitamin E, 100-octane gas- 
oline, roofing, and marvelous new motor oils 
that (by addition of a chemical made from 
oil) will do their work at 60 degrees below 
zero! A far cry, but they all come out of 
| the same barrel! 
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WHAT IS A NUT? 


A nut is a fastening. 
Its purpose is to hold things together. 


If it loosens, breaks or slips under 
strain, stress or vibration, it fails in 
its purpose. 


But here is a nut which has never 
failed in service. 


It holds tight, even when removed 
and put back many times. 


We have made billions of these 
Elastic Stop Nuts. We do not know 
of one that has fallen down in its job. 


We do not believe that statement 
can be made about any other nut. 
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How are Atlas Drill Presses used in 
war plants? Many ask that question. 
This picture is one answer. It shows 
your usual work shop model with Tapping 
‘Attachment, Production Oil Table, and Foot 
Lever Control—the speed demon of pro- 
duction lines from coast to coast! When 
you need a drill press —and they. are avail- 
able for non-war use —be sure 
to see an Atlas in action. Atlas 
Press Co, $55 North Pitcher 
Street, Kalamazoo, Michigan. 
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Troopers on Wheels 


operator not only is alert to receive mes- 
sages and quick on the transmission, but 
will systematically monitor his radio nets 
to pick up collateral information about what 
is going on at the flanks or with other 
scout cars in the net. He also keeps track 
of where the car is at any given time, looks 
back frequently to orient himself on the 
map board, and in an emergency can jump 
up to replace one of the gunners. 

All cavalry equipment is in a continuous 
process of improvement. Thus the six-ton 
M3A1 scout car itself, while admittedly a 
very handy vehicle, is regarded in the Army 
as more or less obsolescent, and it is no 
secret that a more modern combat car will 
soon take its place, endowed with heavier 
armor, greater fire power, and superior 
ground-covering qualities. If the old scout 
car had a real fault, it was in lacking vers 
tility and power across country. Our com- 
manders hate nothing worse than the spec- 
tacle of U.S. Army units getting “road- 
bound” and unable to move across fields 
and intervening terrain to strike back on a 
road beyond enemy blocks. 

Elementary in the new cavalry technique 
is the “advance by bounds,” in which one 
car studies the terrain ahead, and then 
rushes at full speed to the next covered 
point—a hill crest or road turn—while the 
following car waits to cover its move with 
fire. That accomplished, the section makes 
another bound ahead, accommodating’ its 
maneuvers always to the terrain in which 
it is operating. 

In dangerous territory, where the road 
is broken and enemy resistance may be en- 
countered at any point, the cars may turn 
around in the road and back up to the 
danger point, thus bringing heavy fire power 
to bear over the peak of a hill and main- 
taining themselves in position to withdraw 
swiftly from a hot spot. 

When reconnoitering a village or enemy 
camp, the cavalrymen try to do their ob- 
servation from the extreme flank or rear. 
If an ambush is suspected on a road ahead, 
they again prefer the safe method of dis- 
mounted reconnaissance from the flank, but 
if time is pressing they will switch tactics 
and send a car in to slash through while 
other vehicles cover the suspected zones 
with fire. 

More complex operations are not ready 
for public discussion now. It should be 
enough to set down for the record that the 
American cavalryman is a tough hombre on 
wheels today—he already was tough! 
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You may Worry about the , 
size of your steak 
Ss 


.. but here is one worry you can avoid 


BIG, juicy, pre-war steak is hard to get _ accurately applied by chart, never by chance: 
£4 these days. So is a new car. That's why —_For your peace of mind, never say “grease 
it pays to take extra care to avoid extrawear job." Insist on genuine Marfak Chassis 
on your car's king pins, tie rods, steering Jubrication. At Texaco and other good 
crank bearings and other vital friction dealers everywhere. 
points that mean costly repair bills when 
neglected! Play safe—with Marfak chassis 
lubrication every 1,000 miles! 


Marfak helps add miles to your car's life. 
It’s super-tough. It “stays put.” It resists 
wear-out, wash-out and squeeze-out. 


To insure worry-free protection, Marfak is 
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HOW TO SAVE TIME 
WITH “SUPERSOCKETS” 


WILLIAMS’ 
TOOL DATA 
SHEETS 


@ Data Sheet No. 9 points out how 
Williams’ “Supersocket” Wrenches save 
time and speed war work. Other helpful 
Data Sheets (punched for 3-ring binder) 
cover subjects listed below. Circle the 
numerals indicating subjects that interest 
you and mail the coupon for free copies. 
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‘Turning-Tools 
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The Liberator 


(Continued from page 90) 


Not much was left of Model 31 when the 
first Liberator flew, except for the all-im- 
portant item of the wing. As for weight, 
she originally was scheduled to tip the scales 
for a gross weight of 39,000 pounds. Short- 
ly this was upped by a large amount. 

You've got to look closely at that wing 
for the main reason why Miss Liberator not 
only flies farther and faster than other 
heavy bombers, but also can lift heavier 
loads than her predecessors. David R. 
Davis gave Miss Liberator her wing. Davis, 
once partner of Donald Douglas, upset all 
previous theories of wing design when he 
sold Major Fleet on an idea he promised 
would give him a swifter bomber than man 
had yet conceived. 

To know about wings, you've got to un- 
derstand that the efficiency of a wing de- 
pends upon its silhouette and its airfoil, 
airfoil meaning a cross section which shows 
the curvature of its surfaces, Precisely the 
form taken by the Davis wing can’t be told 
in a few sentences. Nothing less than a 
complex formula would convey the idea, 
even to an aeronautical engineer. 

Nubbin of the idea, though, is this: Davis 
theorized that, contrary to the accepted 
thought, a wing has a positive action as it 
moves through the air, and its seemingly 
passive action is due to the fact it is held 
passive by the plane's controls, From this 
he concluded that, were a wing not held 
passive, it would revolve like a wheel 
around a hub. He reasoned further that a 
wheel, properly modified, could be applied to 
airfoil design. His wing, then, can be con- 
sidered a modified circle, which may be 
varied to carry heavier loads, fly faster, or 
perform whatever mission it may be called 
upon to fulfill. 

Davis’ wing was submitted to the Cali- 
fornia Institute of Technology wind tunnel, 
and to their amazement the scientists found 
that it tested, not 90 percent efficient, which 
had been about the best for any other air- 
foil, but hit the unbelievable figure of 100 
percent! They could scarcely believe their 
own calculations, and almost tore the tun- 
nel down in an effort to learn whether their 
structure had contributed to an erroneous 
total. But the figure stood, and when it was 
applied to the Model 31 flying boat, the boat 
took off like a land plane after an almost 
incredibly short run, 

Exactly what that wing might contribute 
to America's war effort was not immediate- 
ly apparent, because we were not at war 

(Continued on page 212) 
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+ Long before Pearl Harbor, Tyson was producing large 
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Tyson Bearings have more capacity .. . longer life. . « 
grater igi. yson 


These advantages, demanded on fighting fronts, are 
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The Liberator 
‘Continued from page 210) 


and were not building big bombers in large 
qumbers. In December, 1939, though, the 
nation got a preview of earth-jarring events 
to come, when the first B-24 was launched. 
To engineers, that ship promised great 
things in the field of long-range flying and 
bombing enemy bases a long way from our 
bases with fairly heavy loads of deadly ex- 
plosives. 

Here you've got to consider another set 


| of facts about airplanes to understand why 


Consolidated engineers were and still are 
jubilant. Because we're coming to a new 
era of even larger bombers, we'll talk in big 
terms. Most planes, remember, carry a use- 
ful load about equal to their own weight, A 
bomber weighing 40,000 pounds ordinarily 
will carry 40,000 pounds of bombs, fuel, per- 
sonnel, and equipment. Now, if the wing’s 
efficiency can be increased 20 percent, 
which just about represents the Davis 
wing’s superiority over others, that ship will 
pick up a 40-percent heavier load, or an ad- 
ditional eight tons. Because the Davis 
wing has been found especially good as a 
load-lifter, we can justifiably look forward 
to Liberators’ big brothers some day carry- 
ing bomb loads far heavier than we've en- 
visioned in the past—and carrying them 
right into the heart of Germany and Japan, 

‘The Liberator line is a dogged breed, as 
one would expect from a warplane that has 
proved its valor by great deeds. One is re- 
ported by the British to have flown 745,000 
miles—30 times around the world—during 
the past year. An adaptation, the C-87, 
flew 2,200 miles from Newfoundland to 
England in 400 minutes, spanning the At- 
lantic at 330 miles an hour. Another C-87 
flew Wendell Willkie from London to Mos- 
cow to Cairo. General Arnold flew in a 
C-87 from Australia to San Francisco in 


| 35 hours, 53 minutes, establishing a world's 


record for that long over-water flight. 
‘The C-87, called the “Express Liberator," 
is a cargo and personnel carrier. Except 
for a few changes, it is the B-24. Bomb 
bays have been removed and windows in- 
stalled. A new nose replaces the bombar- 
dier’s plastic windows. Obstructions have 
been taken out and doors cut in her sides. 
‘Though a land plane, she's been flying 
scheduled ocean runs since last August, 
hurrying officers, ammunition, and repair 
parts to advanced bases. She's helping the 
B-24 perform her important job. The quali- 
ties that make her so useful are the same 
ones that fit her bomber sister to be the 
Liberator in fact as well as in name, 
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PRovisious jumpers that they are/our 
fighting Jeeps still can’t jump broad 
GIvack: So the -Actay's resonitetal nnaiietes 
find still another job for their Evinrudes! 
Huge rubber rafts are bridged in tandem 
« « « Jeeps and troops are loaded aboard . . . 
husky Evinrudes ting their deep-throsted 
song of power... and quickly che Jeeps 
are over another jump! 
Giving a lift to the leaping Jeeps is but one 
of many wartime jobs which Evinrudes are 
erforming today. For Evinrudes are enlisted 
Fa iba darasion bate Aroty, sbeNETY, 
the Marine Corps. Great Evinrude “Fours” 
power swift assault craft and landing boats. 


get’ 
Taking the Jeeps 2 ver the Jumps! 


Evinrudes help build bridges, ferry supplies, 
roops, equipment. Mountbatten's famed 
Commandos know their power, rugged re- 
liability and trigger-quick starting ease. 

All the experience gained in 33 years of 
building fine outboards is centered on our 
assignments to build Evinrudes for the armed 
services. Knowledge of some of the tasks 
these motors must perform is an ever-press- 
ing incentive to build them finer... and 
still finer! After Victory, there will again 
be Evinrudes for all who love the water... 
sparkling new Evinrudes whose performance 
will ably reflect many advancements achieved 
in their fighting forebears! 


EVINRUDE MOTORS, Milwaukee, Wisconsin 


Evinrude Motors of Canade, Peterboro, Canada 
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Answer to Air Power 
(Continued from page 72) 


tecting the infantry in river crossings or 
in ravines; protecting supply dumps and 
armored supply trains. 

‘Taking advantage of ground that favors 
| concealment whenever possible, their share 
| in carrying the fight to the enemy will be 
to go where hostile planes may be expected, 
| and to shoot them down when they come 
within range. 

More fire power against airplanes is be- 
ing placed in the hands of the infantry, 
engineers, and armored troops, to supple- 
ment that of the ack-ack battalions. Newly 
designed tactical vehicles for all these arms 
are having emplacements for .50 caliber 
“ machine guns built into them. So in our 

. : ground forces, one man in ten may be found 
. equipped and ready to fight hostile aircraft, 
: ‘ 2 | before the war ends. 
| _ Not only will guns go forward, but search- 
lights and barrage balloons, too. They will 
| be flown to the farthest advanced air fields, 
just back of the airborne engineers. Em- 


phasis of American military thought just 
Sends Them On Their Way now lies upon very-low-altitude balloons, to 


Serviced With Snap-on Tools fly above troops, trains, ships, airfields, and 
Safety and efficiency “upstairs” depend hear landing strips. These are about half the 
ly on skilled maintenance mechanics ... and | size of the big “flying elephants” used to 
on the speed and accuracy of the Sis docks and taolories, Quick. raised 

. 7 and lowered from jungle airfields, they can 
tools they use. With the mul free our fighting planes from some burdens 


tiplied burden of wartime loads, teen 

they're counting today as never Our searchlights, throwing 800,000,000 
before! And at the airports and candlepower of light, nine miles high under 
overhaul bases of every major air- favorable conditions, from their five-foot 
line, Snap-on tools are helping reflecting mirrors, are essential to the team. 
keep 'em flying! HG, LESLEY But the new guns, mechanically directed, 


io " ‘ ith massed, and mobile, in quantity enough 
nee sare MTL, Leese Pztcrn Ais Lines Sup. | Wherever they are needed, are the ultimate 
eri gendent ‘of Maintenance. “At our airports and | @nswer to enemy air power. Working with 
overhaul shops the dependability and flexibility of | our own air and ground forces as a tactical 
Snap-on tools are important factors in promoting | team, as they are now being trained to work, 
ever-higher standards of maintenance. our antiaircraft troops can help win the war 
Serving the busy fleet of America’s air lines . .. | where ultimate victory has to be won—on 
used in great engine plants and on famed assembly | the ground, on enemy soil. 
Hines «choice of skilled mechanics dhroughout | 

¢ industry . . . Snap-on tools have won top place 5 is 
28 the Tools of Aviation. Peppermint Pills Prevent 


Overdose of Sulfa Drugs 


‘WounbDeD soldiers who have to take sulfa 
drugs internally are protected against a 
harmful overdose by an ingenious plan de- 
vised by the U.S. Army Medical Corps. The 
drugs are given in pills strongly flavored 
with peppermint. By smelling the injured 
man’s breath, a medical soldier can tell 
whether he has had a dose so recently that 
another one would be inadvisable. 
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Now here's « chance for you hunters and tar- 
get shooting fans, to cash in on your knowledge 
of guns! Marlin—always on the lookout for new 
ideas to improve sporting firearms—wants to 
hear from you. Sportsmen and gun dealers are 
cordially invited to join Marlin’s big Gun Con- 
test—with $1,000 in cash prizes to shoot at. And 
remember, many a good idea is simple and easy 
to describe. Your chance is as good as the next 
fellow’s to win a prize. It’s easy to get in the 
contest—read the details below and send your 
entry in today! Contest ends July 1, 1943. 

Jot down your ideas for improving any cur- 
rent model Marlin Gun, Follow the simple con- 
test rules and send your entry in. If you wish, 
you may suggest new features, not at present in 
the line. A free catalog is yours for the asking, 
to review the features of Marlin Guns. 


PRIZES IN THE BIG MARLIN CONTEST 


The first prize is $500.00 in cash; second prize 
$100; third prize $50.00; fourteen additional 
prizes of $25.00 cash each, Seventeen prizes in 
all! (Marlin suggests the purchase of U.S. Sav- 
ings Bonds with the prize money.) 


JUDGING 
Three famous gun editors—Bob Nichols of Field 
& Stream, Jack O'Connor of Outdoor Life, Maj. 
Chas. Askins of Sports Afield—will select the 
winning entries. All ideas for which prizes are 
given become the property of The Marlin Fire- 
arms Company and none will be returned. 
Prizes awarded for the seventeen ideas which 
are most valuable and practical, in the opinion 
of the judges. Duplicate prizes awarded in the 
event of a tie, WINNERS will be determined and 
prizes announced as soon as possible. 
CONTEST RULES 

The Marlin Gun Contest is open to all sports: 
men and dealers in guns, with the exception of 
Marlin employees. Written suggestions must not 
exceed 300 words, the shorter the better. No 
limit to number of entries which may be sub- 
mitted. Write name and address clearly on each 
suggestion. Mail entries to Dept. K, The Marlin 
Firearms Co., 17 E. 42nd St, New York City. 

Entries must be received on or before July 1, 
1943. 

‘Win cash with your ideas! Enter the Marlin 
Contest today. 


‘The Marlin Firearms plant is now 100% on war production. 


Marlin’s Over & Under Shotgun, 
in 12, 16 and 20 gauges and 410 
bore, is bammerless, coc 

ing, bas sturdy one-piece frai 
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All Marlin rifles—lever act 
eipand uber mapa 
‘rate, Ballard” ring. 


jeepreut, accu 
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Write today for your 
FREE copy of “En! 
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MOTORCYCLES 
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Wo.5 TAPER PIN. 
No.2 MORSE TAPER 


pe 


Tool Holder 


Quick-Change Tailstock Chuck 
Speeds Duplicate Work 


THs quick-change tailstock chuck saves 
much time in machining duplicate parts 
with tools held in the tailstock. A set of 
tool holders to hold drills of various sizes, 
special cutters, or taps should be made up. 

‘Turn the chuck from tool steel if possible, 
so that it may be hardened for heavy serv- 
ice. Slip it into the headstock spindle to 
drill out the hole for the tool holders. 

Drill a 8/16” hole on a true diameter 


5/16” from the end, and saw down to this 
to form the notches for the tool-holder pin. 
A 3/16” setscrew provides for adjusting 
tool holders precisely to lathe center height. 
The holders can be accurately center- 
drilled for tools while held in the chuck, the 
latter being inserted in the live spindle. 


Colored Pipe Cleaners Mark 


Electrical Wire Leads 


Hovsenowpers who have to repair or 
make minor changes in their house wiring 
will find colored pipe cleaners useful to 
identify wire leads, as shown above. 

After breaking a splice, simply wind a 
short length of pipe cleaner of the same 
color around each of the leads of that splice, 
and use a different color for each splice. 
Then you can work freely without fear of 
tearing off the markers, as might easily 

(Continued on page 218) 
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Vital GUNS to all Corners of the Earth 


As in 1917, our technical skill and large pro- 
duction capacity are devoted to the cause of 
winning @ war. 
Yost quantities of precision-built Browning 
machine guns are pouring forth to arm the 
rapidly growing fleets of bomber and fighter 
‘ore now attacking and bewilder- 
my in all corners of the globe. 


Thompson submachine guns and military rifles 
are coming in continuous streams from round- 
the-clock production lines . .. vital equipment 
for Allied forces everywhere. 


SAVAGE 
oa 
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From such resources comes victory. And, after 
that, assurance of new and improved sporting 
corms, in ample supply. 


Savage Arms Corporation 
ica, Ye 
ca “Proudly we hail—" 
SAVAGE” wos among the 
first to receive the Army-Navy “E” for high 
caevounal thiwcr praortta, roca tke 
chertbed pecmont les above cur Utes plant 
proclaiming, "Well done —DO MORE!” 
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Help conserve 
CASCO GLUE 
for War use! 


m4 


Army butment for 16 men. 
jeatile, Wash. Curved ribs 
ISIN (liquid) Resin Glue. 


@ Hutments, wood aircraft, life rafts, boats 
and truck bodies call for the strongest, most 
durable industrial glues. That's why almost 
all supplies of CASCO and CASCAMITE go 
into wood war equipment. 

You can help conserve these glues and do 


your part on the home front, too — by using | 


CASCO or CASCAMITE only for essential 
repairs that make your home equipment last 
until the war is over. 


There will be plenty of time and plenty of 
CASCO for hobbies — tomorrow. 


CASCAMITE Resin 
Glue for waterproof 
gluing. CASCO Casein 
Glue for water-resis- 
tant gluing. 10¢ and 
larger sizes at hard- 
ware stores. 


CASEIN COMPANY OF AMERICA, Dept. PS-543 
‘350 Madison Avenue, New York, N.Y. 
‘Send me the literature checked. 


(1D “GLUING GUIDE™. Complete directions for both glues. 
(Over 80 home workshop and repair jobs. 


——-——=Save 2¢—Stick coupon on penny posteard—————— 
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(Continued from page 216) 
happen if cardboard tags were used, espe- 
cially when cables are pulled from the box. 

The binding screws of three-way and 
four-way switches that must be removed for 
repair or replacement may be color-marked 
to match their corresponding leads. If col- 
ored pipe cleaners are not available, white 
cleaners may be dipped in colored paint to 
serve the same purpose.—J. MoDROCH, 


Internal Creosote Treatment 


Saves Posts from Termites 


IN AREAS where 
termites are preva- 
lent it is usually 
easier to keep them 
out of fence posts 
and other wood in 
contact with the 
ground than to get 
rid of them once 
they have ' estab- 
lished themselves. 
One protective 
method commonly 
used is the appli- 
cation of asphalt 
paint to the base of the post. Tests extend- 
ing over three years in a heavily infected 
| area indicate that the following method is 
definitely superior: 

‘To prepare a post, a %”" or %" hole is 
bored into the center of one end lengthwise 
from the bottom to a point that will be 2” 
or 3” above the ground line when the post 
is in place. This can be done readily with 
one of the long bits used by electricians. 
Above the ground line a hole is drilled from 
the side to meet the first hole as shown. The 
long hole is plugged tightly at the bottom 
with a wooden plug. Paint the lower end of 
the post with creosote before setting it. 

After the posts are in the ground, the 
hole in the center is filled with creosote, or 
a mixture of half creosote and half kero- 
sene. During the first summer this should 
be replenished about once a month so that 
the wood will become thoroughly impreg- 
nated. From then on a yearly filling will 
suffice. Plug the upper hole to keep out 
rain and snow.—HARRY W. DRYDEN. 


Reversing Old Faucet Washer 


WHEN a rubber faucet washer wears to 
the point that the faucet leaks, don't throw 
it away. If you turn it over so that the 
worn circular groove faces downward, the 
unused face of the washer will keep the 
faucet from leaking—L. MCCANDLISH. 


POPULAR SCIENCE 


IN GREECE, a weary British rearguard slogs over a bridge of the Corinth Canal, 
remain to lay demolition charges. Before they can be fired, German parachutists shower down, 


LT. RAWLINGSON’S 


One 


seize the bridge, Engineer Lt. Rawlingson escapes, hides in’ a hole. The Germans search frantically 
for the hidden TNT. Suddenly, Rawlingson spies one of the distant detonators—no larger than & 


cigarette, hanging by the connecting 
he sights carefully—fires! A deafening 


fe against the gray stone of the bridge, Raising his rifle, 
roar, Bridge and Germans fall, a tangied mass, into the 


Canal, The British trudge on toward their ships—saved by a rifleman, (This is a ttue story, 
except for the rifleman’s name, from the September 1942 issue of The American Rifleman.) 


avin since rifling turned guns into deadly precision 
instruments, the trained rifleman has been the back- 
bone of the army. 

Our own history, especially, has been the history 
of men who shot faster and straighter chan their 


This program trains qualified 
men in the use of small arms. 
Icis invaluable to civilian de- 
fense units, guards, etc., and to all prospective 
service men, Even quartermasters, signal corps and 
ook e268 aiiond anid uae ara yt Sat 
in this war. And the basic principles of aiming 
and trigger release are the same for riflemen, artil- 
erymen, pursuit pilocs and bombardiers. 


So... share your rifle with your neighbor, under 


Today, 100% in war work. In normal times, manufacturers of 22 cal. 
Ss aie ice ee es el ee 


foes, But America is no longer "a nation of mar 
men"—less than 2% of inductees know anythi 
about rifle arms, That is why fire-arms manuf 
turer O. F, Mossberg & Sons, Inc, urges all own 
of .22 calibre rifles to... 


Share your rifle with your neighbor 


Under the nationwide Training Program sponsored 
by the National Rifle Association, Washington, D.C. 


the NRA training program. Help teach patric 
boys—and men—how to use a gun. Ammunition 
made available by WPB, through the National R 
Ass'n. Join, or start, a local rifle club—now! 


Take a real step toward making America, 01 
more, a nation of marksmen—xnconquerable! M 
the coupon for helpful, free booklets—today. 


oF. and Sons, Ine. 3975 St.John St Ci 
Siow Havens oun, at 
Please send my copy of “The Guidebook to Rifle “*/ 
Mcisecaoship?* 

Please send, me the N, R.A. booklet on how to 
Tp fis cela Saeed Se c 


Neamt sn = 
Diese Paine 


‘eee 


that flashy chrome trim; we've souped up the mo- 
tor; and hidden those snappy two-toned colors un- 
der Army drab. 

‘The vital point is—they’re Indian Motorcycles... 
favorites for fighting as for sport. Indian's world- 
famous power, safety and dependability have al- 
ready been proved in action on a dozen fighting 
fronts. Ask the Ranger who rides one! 

When motorcycles go back to mufti after the 
war, there'll be new and greater Indians for you to 
ride. In the meantime, your Indian dealer is the 
man to help you keep your present machine in good 
shape . . . and he may have a dandy re-conditioned 
“buy” for you. See him toda; 


INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS. 


BUY WAR BONDS NOW 
%& *& TO BUY AN INDIAN LATER * & 
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Christmas Photo-Card Contest 
Winner Chosen by Judges 


‘Tue winner of the Christmas photo-card 
contest (see P.S.M., Dec. '42, p. 145) and 
the $25 cash award is Richard Varian, of 
Brooklyn, N. ¥. 

Mr. Varian chose a literary motif for the 
subject of his greeting card. Carefully and 
beautifully lighted and with a well-subor- 
dinated background, the card was a com- 
bination of good photography, masterful 
composition, and appropriate holiday senti- 
ment. 

Although Mr, Varian’s card was the best 
of the many submitted, there were several 
other entries the judges considered worthy 
of receiving an honorable mention in this 
contest. The contestants who submitted 
these cards are: Albert Smith, of Frank- 
lin, Pa.; E. J. Doran, of Bridgeport, Conn. 
E. E. Blevins, of Memphis, Tenn.; Paul Kar- 
nov, of Chicago, Iil.; and Ottmar Goebel, of 
Los Angeles, Calif. 


Grinding Old Files to Make 
Wood-Turning Tools 


Fires are made from excellent steel, but 
it is neither safe nor wise to convert old 
ones into wood-turning tools unless the tem- 
per is properly drawn from them. One way 
to do this is to put the file on the grinding 
wheel and grind the teeth off, holding it 
against the wheel until the steel turns blue. 
Then let it cool slowly and it will be the 
proper temper for excellent cutting tools. 
Round files may be made into small gouges. 
Flat ones make good skew chisels, and the 
square ones, parting tools. This shop sug- 
gestion is worth remembering and applying 
these days when conservation of time and 
materials is so important.—J, J. EDWAnps. 


Model Kits Are Discontinued 
for Duration of the War 


Because of shortages of materials and 
other circumstances beyond our control, 
the manufacture of Porutar Scuencr 
construction kits has been discontinued 
for the duration of the war. Our blue- 
prints, however, will remain available 
for the use of model builders who wish 
to assemble their own materials. Suit- 
able materials can often be found in the 
home or school shop, and with some 
ingenuity it should be possible to build 
creditable models from the blueprints. 
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Ah-h-h!.. that wondertul 
BRIGGS: / 


's no short cut to the glorious ripe- a / 
you'll find in Briggs tobacco. It takes Bi Ve § 
nothing less than cask-mellowing for long, AGG, 


slow years 


longer than many costly 
blends receive. But it’s worth it! For that’s 
how Briggs develops its tender, rich flavor 
« «sits full-bodied, satisfying goodness . . . 
its savory, tantalizing aroma. Why not 
promote your pipe to Briggs today? 


The Smoke with 
a Smile 


GERSTNER TOOL CHESTS 

Keep, good tools safe and convenient. Free 

Catalog to toolmakers ang. machinists. 
fen TOOL MES a, 


ou to, do 
Gitcalt calculations lnstaniy without pa: 

ncilnultipising. proportions, division, extract 
rePGitcurate. white composition face. Hat standard 


Coserice ale and 


MEWIG CO., Box 143-X, Grand Central Annex, New York City 
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Here’s already colored wax 
in BARD<TO= GET COLORS 


@ If you've got a nick or mor to cover 
@ table top ....or want to bring back 
th, mellow finish on an old piece 

of cherry, mople, or pine furniture . . 
oF finish @ repaired section to match 
older wood... ‘an assortment of 
all ready to us 
Shinola Wax Shoe Polish in Ton, 
Brown, Oxblood, and Black, applied 
and finished as ony other wax, is also 


@. grand for models, leather, linoleum, 
4 while Shinola Tan is swell for autos, Re 
* member too — Shinola is tops for shoes! 


oe 


Mow 47% ORE, 
mols! 
STP AMPH 


ss. with the New 
Waterproofing Point 
AQUELLA PREVENTS COSTLY REPAIRS 


AQUELLA applied to 
fedues sublect to water intitras 
ther 


Hy i humlalty. AGUELCA 
ing with water and ean be 
Feat ingn-25—30) 


OurTested Shop Blueprints 
Guide the Craftsman 


OOD blueprints insure sound design, 

save materials, and eliminate guess- 
work, thus returning more than their mod- 
est cost on almost any job. A partial list of 


| our blueprints follows. For a complete list, 
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send a large, self-addressed, stamped en- 
velope. An illustrated leaflet of boat plans 
will be included upon request. 


Camper's Utility Boat, 11° 
‘ered. for outboard motor of rowin 


2° Jong, canvas-cov- 
Ti ae 


‘cont sloop Tig 
Board or out 


in 
Folding Wall Brackets’ (tarned),, Trebie-Ciet’ Bid 
se (metal or plastic), Vacuum Cleaner At: 


chment Rack. 408A. 25 
Leaf Card or Occasional Table, 230A "25 
Moderniatie: Folding Sereens, 4 designs thai re: 
‘auire no. turnin 25 
Perpetual Star Chart, aii 25 
Projector for Photo Prints ‘and Pictures, 369A.” 123 
Sandpaper Cabinet, Saw Horse, Tool Rack, Hand: 
‘Berew Rack, and Machinist's Hand Vi 25 
Sectional —Rowboat, 9°. 8" long, two. sections, 
‘Weighs 60. Ib... sil-wood, construction, 
sed with email outboard motor, S40-S41-R..... 75 
Utility Rowboat, 12” long: can ‘also be sailed or 
driven by outboard motor, 224-1 50 
LEAFLETS AND BOOKLETS 
Garden Fireplaces, Furniture, and Pools. a5 
Hints on Cutting and Drilling Glass. 38 
Home Workshop Index for 1841 0 
Popular Science Monthly 
353 Fourth Avenue, New York, N. Y. 
Send me the blueprint, or blueprints, num- 
bered as follows: 
1 am inclosing. dottars cents 
Name. 
Street 


City and State 
(Please print your mame and address very clearly) 
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Nerve centers for our intricate war 
machine are the electrical systems... 
motors, generators, and accessories of every 
size and type... from midgets concealed in 
automotive equipment, to giant portable 
power plants that serve a roving army 

In the busy plants that build them, and 
the thousands of field shops that keep them 
in repair, the demand for Tools is by far 
the largest in history 

To supply the Stanley Tools necessary to 
meet this, and other needs of both the war 
plants and fighting forces, requires our 
utmost production effort. While the war 
demand continues, few Stanley Tools will 
be available for normal needs. 

Tools are vital to Victory. Buy only for 
essential use. Stanley Tools, Division of 
‘The Stanley Works, New Britain, Conn, 


STANLEY TOOLS 


“The Tool Box of the World” 


Like setting the last rivet 
as the plane comes off the 
production line—burring, 
finishing and polishing to 
minute specifications 
mean the job is right. 


MOUNTED 
WHEELS 


Famous since their introduction 45 years ago for 
quality and iong lite. There is a “just right” Chicago 
founted Wheel for évery operation. 


PROMPT DELIVERIES—We are working 24 hours a 
Seyane due to our central location, can make prompt 
ment on all Mounted Points and Grinding Wheel 
in diam. and under. With the approval and endors 
iment of WPI, all our facilities wre concentrated on 
these smaller sizes, enabling us to give the most potent 
service to the war program. 


FREE Catalog, shows actual sizes 
and colors of largest line of Mount- 
ed Wheels made. 


CHICAGO WHEEL & MFG. CO. 


HANDEE TOOL oF 


ie to all who 
rlorities. 


stucco oF 
THIS EASY 


inexpensive Way 


If the exterior of your concrete, stucco ot 

brick home ia stained or solled-—{¢ you want 

‘you ean paint these ware 

‘faces with Medusa Portland Cement Paint, a paint with a 

Portland cement bese that keys the finish to the wall, 

forming a permanent, hard, colorful, cement-like earfuee. 

‘This paint i easy to'use and realy sticks. 

five and mises with water, Eight colors, 

Send the coupon for n descriptive booklet 


‘Gestion cone the boattat | 
PERG Certo Selec wd SSS 


Nome 


Cu, _ state__ 
‘Alte me by Mrdna Products Gof Canada, Cad, Paris, Ont, 


No More Damage from Condensation or Sweatl 


Pipes, 
Water Softeners, Tanks, Walls, Ceilings and Alr Ducts 


Fou A SURE CURE— rie sernsioon 
89) si) FE gh creed 
oheta eal Soe To ee eae Th 

pera Secs nae reomeeo 


ent 


‘spray, 
A gallon 
5 and 55 
pply 


Stucco-like finish requires no. malntenan 

covers about 30 feet of 1" pipe, Comes in 1 

gallon drums. Get at Hardware, Plu 
or send $1.90 for 1 


4. W. MORTELL CO., 534 Burch St., Kankakes 


ARMSTRONG TOOL HOLDERS 


ange 
Por 


Binong FOS MOLDERS for indore @= 

GRE Ror alser ones 

ARMSTRONG BROS.TOOLCO. «- Li 
rue Tt ar Po 


says Uncle Ned, 
the How-to-fix-it man 


'@ You don’t have 
to be an expert to 
repair walls with 
Rutland Patching 
Plaster. Just Leer] 
with water and 
apply with knife 
Makes asmooth, 
firm patch that 
does not crack 
oF fall out. Rut- 
land Fire Clay 
Company, Rut: 
jand, Vermont. 


REAL ENGINE VALUE 


‘The G. H. Q. is a miniature gasoline engine 
hat really operates. Over 18,000 sold 
ast year. 1/5 HP. Complete with Aywheel 


(or propeller), fuel, many" accessories and 
fh, Snetructions. «Pull tented and 
Feady to Fun, Por boats, planes, midget ca: 

tte. Bend only $1,00—shipped Collect C.0.D. 
Same day.” Send 26 for Jumbo Hobby Cain- 
fog of Duindreds of planes, boats and hobby 


GHQ MOTORS, Dept. ST. 40 East 21 St., NewYork, N.Y. 


ONAN ELECTRIC PLANTS 


ALTERNATING AND DIRECT CURRENT 


The Dennison Handy Helper says: 
“BEFORE YOU PARK IT, LABEL IT..MARK IT” 
Dennioon 
GUMMED LABELS 


Tronsperent Mending Tope + Mailing Labels, 
Summed Reinforcements ~ PRES-o-ply Labels 

Write for Details Index Tobs + Shipping Togs ~ Crepe Poper 
jonni attmnttoctacmine | | |DENNISON MFG. CO., Framingham, Mat 


ELECTRIC POWER, 
S¥ MODELS from 250 t0 35,000 


224 


fe mention PorcLan Screxce Moxrmy when writing to advertisers, POPULAR SCIENCE 


Serving a Fighting America 
Everywhere « + x 
> 


l WITTE DIESEL ENGINES and DIESELECTRIC PLANTS 


%& WITTE Diesel Engines and Die- For 73 years WITTE has been 
selectric Plants are siding our gal- serving the world. Today, the large 
lant fighting forces in many parts WITTE plant is devoted 
of the world . ki to war production. After victory, 
Africa, in the Pas WITTE will continue to build Die- 
out in the Sout! sel Engines and Dieselectric 
many other places where Plants that are outstanding 
able auxiliary light and a vital for efficiency and economi- 
water supply may be needed. cal operation. 


WITTE ENGINE WORKS | cansas cirv, missoun 


LARGEST BUILDER OF SMALL DIESELS 


New, Redesigned 7-Ft. Super CONDOR Soaring Glid 
1: 


40 Catalog 


fish ; 
%1-P8i Each Only $1.50 

1 your dealer cna’t soppy yes, order 

diene” Enclose Toe 


HOBART TRAINED MEN ARE 
= WN BIG DEMAND 


Tells the story of 
the Hobart school. 


“One of the Merids Lergest, 
Beilders of Are Welders * 


Hail sigh ary fot dels Zhe HOBART SCHOOL of ARC WELDING Bex P-53, Troy, 0 
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When worm 
Tepe, Round, as ard) 


| Gore 


ious +e 


| WRONG 


—you're sure to worm right if you follow 

the easy picturized directions with Pulvex 

(the combination treatment) Worm Cap- 
J) sules, Here's why — 

Your dog can have Tape, Round (asex- 
rid) and Hook Worms, any or all, at the 
same time! To worm for all three AS YOU 
ALWAYS SHOULD, especially tape- 
worms, YOU MUST USE 2 TYPES 
CAPSULES, No single-type capsule can 
expel those three worms. You definitely 
‘expel them (including tapeworms) when you 
tie’2 typea of capaules, to be given a few da 
apart, ta the Pulver Combination Treatment 

form Capsule package, 

Worm rights void worming wrong for those 
worms. usePulvexCapsules, Packaged two ways 
Tor puppies, for dogs. Either 0c. Double size 
Bick, Zee, Repel drug depariment sores 

ty discounts to Kennels; write direct to— 
WILLIAM COOPER & NEPHEWS, Inc. 
Clitton Ave., 


Combination Trantmant 


WORM 
CAPSULES 


the Am 


uuvex a 


1 presery 
ings Bo 


To every man 
who expects to join 
the Armed Services 


(See page 219) 


Mossberg ni Fens 


Today, 100%; in war work. In normal times, manu= 


fecturers of 22 cal. RIFLES, SHOTGUNS, TELE- 
‘SCOPE SIGHTS, TARGO GUNS & EQUIPMENT 
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PHOTOGRAPHIC 
CATALOG 
Most everything you'll 
need, you'll find in our 
big 1943 Catal: 


FQuPMeNT 
‘AND SUPPLIES ond pay later. Get what you wont 
Exusmon While our stocks ore sfll complete. 


Ent Act Now... Get this money-saving 
ACCESSORIES 36 Page Free Catolog. 


Montgomery Ward 


PHOTOGRAPHIC DEPT. PS-543A, CHICAGO, ILLINOIS 


LUBRICATES + CLEANS - POLISHES + PREVENTS RUST 


Tey ALWAYS Maow Sherr, i” 


HULL STREAN STREAMLINE COMPASSES 


ze part of the valuable modern eauip- 
ent tor 8 8 (olor Welles, Un- 
charted wai 

Sirection” Hut 
‘at tna 
ble for eiviijan purchase oniy where dealer stocks permit 


i~ HULL MANUFACTURING CO. A 
P.O. Box 246-65, ‘WARREN, OHIO. 


DIE=LESS 
DUPLICATING 


Many, small parts, can be formed without 
toa 


ented accuracy of 001" with Provaan 
“Precision - Machines, — Benders, 2 


benpeR 


FiriieNoa business Weterhead 
Dloyed in War production 


O'NEIL-IRWIN MFG. COMPANY 
242 th avenee S.  Miceepel, Minn, 
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the MODERN 


Test-O-Lite secvsi soon 


@ Prtior to ordinary 
= clumsy test bulb, 


PUTS “FINGER” ON THE 
TROUBLE SPOT -- QUICKLY 


Saves precious time. In 
‘or home. Hos pot 


America’s New 


MOTOR’ 


Light-weight Weapon 


with a Heavy-neight’s Punch 


L.S.BRACH MFG. CORP. 


SEDER ARSE) _COUILETS HANK the United States Ordnance De- 


artment for this good news. They 


r quickly realized that, in this war, our para- 
. troops, and all other non-rifle bearing combat 
forces, needed a Personal weapon that was 
. lighter than the standard rifle... greater in 
Workers: fers." i Nurel — fire-power, longer in range and faster in 
ratte 


[Beas eave action than the automatic pistol. 
Yesterday, no, such weapon existed. Today, 
itis rapidly being made available to America’s 
fighting men. 

| Here's the story. In record time Winchester 


sated, engineered and develo the U. S. 
NEW INSPECTION TOOL <ss"estlerss sh “Ctincte 
sand, rain and water—the toughest tests that 


gets into ‘impossible’ places! Aberdeen Proving Grounds could devise— 


resulted in a unanimous verdict for this car- 
bine as the best for this vital U.S. military job. 
Operating on a simple principle that's en- 
tirely new to military arms, with 15 rounds 
in its magazine, the Winchester U.S. Carbine, 
Caliber .30, M1 packs a terrific wallop. It 
speeds its .30 caliber bullet 1900 feet per 
second ... greatly increases offensive power. 
WINCHESTER REPEATING ARMS CO. 
Division of WESTERN CARTRIDGE COMPANY 


Investigate Immediately these in- 
Genlous plastic mirror tools whicl 
peek 


well ag for the handy | 
ie ma 


AND GARANDS, TOO! 
Here again, Winchester craftsmanship 

‘ia the forefront of service to. Amer 
ica. For we have long been on a ‘round 
: \ he-lock production schedule of this 
tgp over famous rifle which won its spurs at 
es Kyetenmer Bataan and Wake Island. 


ae “2 WINCHESTER 


lers Will be sent 
out “Atel to pron ‘On Guord for America Since 1866" 
< 
RIFLES AND SHOTGUNS « CARTRIDGES AND SHOTSHELLS 
FLASHLIGHTS AND FLASHLIGHT BATTERIES. 


Please mention Porctan Science when writing to advertisers, 


A half-century before death rained from the skies 
over Pearl Harbor, “Yankee” Tools were putting 
extra minutes, saved seconds, into the hands of 
skilled mechanles everywhere. Now, when time is 
of the essence, “Yankee” Tools continue to speed 
production, to salvage that remnant of time left 
to America in which to deliver the knock-out 
blow. .... The war we didn’t want will be behind 
us one day, and “Yankee” Fine Mechanies' Tools 
will have had a part in putting it there. In the 
meanti » give Al a, and all America means 
to you, your best, 


“YANKEE” SPIRALS 


PRA 
Shooto tt 


EVERY ponPose 


"YANKEE" TOOLS 


make good mechanics better 
North Bros. Mfg. Co., Phila., U.S. A. 
Established 1880 


inenoven ie a se Ea 
hdable Cushman—when ie din avaliable = tO 
ca eae 


CUSHMAN MOTOR WORKS, Dept. M-5, Lincoln, Nebr. 
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HOW TO BUILD AND 
REPAIR RADIOS 


EVERYBODY'S | 
RADIO MANUAL is 
designed to help you do 
any radio repair job. 
Shows how to set up a 
radio workshop — how 
to use tools—make your 


‘own equipment — build 
your own receivers— 
modernize old-fash- 
ioned sets. 

Easy-to-follow direc- 
tions and diagrams show 
how to be a “trbuble- 
shooter"—how to locate 
and eliminate noise and 
interference —how to solder, bend, cut, drill, 
and refinish metals — how to read radio wiring 
diagrams, understand symbols, check circuits. 
Shows how to make your own test meters, meas- 
ure capacities, identify high voltages, calculate 
resistances, and locate open circuits and troubles 
in condensers, speakers, transformers and coils. 


256 PAGES—10 CHAPTERS 
216 ILLUSTRATIONS and DIAGRAMS 


Simple instructions make it easy co rewire a battery 
for AC, inseall a one control, improve tone quality 
and selectivity, add a phonograph 


portable for either 
batteries or house current, wireless record-player; home 
recorder for making records of voices or mi 
inexpensive, fool-proof, S-ube, staticiess FM recelvert 
a high-fidelity amplifier for public address work; a li 
transmitter for sending and receiving messages; 
a dual curntable phonograph for playing records with: 
‘out interruption; and even a 4-tube AC-DC Week. 
ender's radio with built-in overnight luggage carrier! 


READ IT 5 DAYS FREE! 


‘EVERYBODY'S RADIO MANUAL is the biggest value 
you ever saw at only $1.00, Just a single one of the 
hundreds of ideas ic brings you may be worth many 
times the cost of the entire volume, To examine your 
copy all you need do is to tear off and mail che coupon 
below, today, while our limited supply of books lasts, 
Satisfaction guaranteed, or money back! 


MAIL THIS COUPON NOW! 


POPULAR SCIENCE MONTHLY, Dept. 53 
1 353 Fourth Avenue, New York 
Please send me EVERYBODY'S RADIO MAN- 
UAL. I will pay the postman oaly $1.00 plus a few 
cents postage on delivery. You guarantee com- 
ie satisfaction or I may return book in 5 days 
for full refund. 


POPULAR SCIENCE 


EW ALLIED 
[1943 RADIO CATALOG 


FOR RADIO WAR TRAINING AND RADIO 
REPLACEMENT PARTS 


places everything in Ra 
id Electronicsatyour Ging: 
—books, diagrams, tra 
ing Kits, replacement parts 
ea 10,000 ikem 

for en 
{Stuhisnew 1943 TREERAdIO 
Catalog now! For dependable 
service. -.order {rom Allied. 


ALLIED RADIO CORP, 
[833 West Jackson Bivd. 
Dept. 7-3, Chicago 


NEW WATERPROOF GLUE 
GETS UNCLE SAM'S 0.K.* 


So good ic is used in Uncle Sam's planes* and shipa! 
Yer watpwoon ive is simple as A-B-C to use! No 
hetng, wang Of eee eainmene 

water £0 thy powder tnd i's tad) Jor fa 
Ihtrdware, cata stores and lumber yards in 10c,25¢, 30€ 
Gans} or tend 25c with your dealer's name for sample 
‘ans Supply Umined due co Uncle Sat's war needs. 


UNITED STATES PLYWOOD CORPORATION 
World's Largest Producer of Plywood 
‘Weldwood Glue Dept. 
103 Park Ave., NewYork 
Compare These 
‘Amazing Qualities 
1. Tremendous Strength 

2, Waterproof 

3, Rot and bacteria-proof 
‘4 Economical 

5. Sainsree 

6. Quick and easy to mix 


“Makes the glue line the SAFETY line” 
MAY, 1943 


Plastic Resin 
‘WATERPROOF GLUE 


» | Make your own 


_WAR- 


REPAIRS 


that keep 
household equipment 
in good condition 


Don't worry because you 
can't replace a cracked boil 
or a leaking radiator, tank, 
heater or pipe, or a loose fix- 
ture for the duration. With a 
can of Smooth-On No. 


. . economi= 
 Smooth-On 
repairs do not require heat, 

tools, or previous ex: 
nee. And Smooth-On is 
to apply . . . it enables 
any handyman to take care 
of dozens of repairs around 
the house... on the car... 
in the shop. 


This many-purpose iron re- 
pair cement has been widely 
used for more than 45 years, 
and today it is a real neces: 
sity in every household to 
enable you to repair what 


larger *“contwiner you can't replace. Be ready 
from pour hard; Yor emergencies . . . buy @ 
‘essary, from can without delay. 


FREE BOOK 


Get your copy af our latest 40 poge 
Inondbeak. Shaws how te moke 


570 Communipaw Ave., Jersey’ 


Please send the FREE Smooth-On 
Handbook. 


Please mention Porvtar Scexcr: MONTHLY when writing to advertisers. 


N Moke Your 
PAINT 
BRUSHES 


Good, long bristled, new 
\ Brushes are scarcer than hen's 
\ ¥ eth! Conserve and prolong 
. life by cleaning with 
« Brush Bath after every 
use. It keeps bristles of new 
brushes clean and flexibl 
It restores neglected 
ened old brushes to life 
service. 5¢ package cleans 
several brushes. 


THE BARRON MULTI-PURPOSE 
ROTARY WOOD PLANER 


RRON TOOL CO.. INC. 


‘Nall and screw holes 
‘canbe quickly tiled Vi 
y jandles. 


CALCULATOR MACHINE COMPANY (Mfrs.) 
DEPT. 430, P.O. BOX 1118 CHICAGO, ILLINOIS 


PLASTIC WOOD 
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This one 


Ta-pat-co SLEEPING BAGS 
ARE BEDDING DOWN SOLDIERS! 


If you have missed finding your Ta-pat-co sleep- 
ing bag, life preserver or other outdoor sports 
equipment at your sporting goods store, you 
Know that it is somewhere helping a soldier. 
‘Ta-pat-co sports equipment is now Ta-pat-co 
FIGHTING equipment—contributing to the 
comfort and safety of our army, navy, marines 
and air corps. Our factories, materials and every 
facility at our command has been given over to 
meeting war requirements, 


Keep in touch with your sporting goods 
dealer; he will be first to know when Ta-pat-co 
equipment is again available for your outdoor 
sports enjoyment, 1.83 


Ta-pat-co 
OUTDOOR SBeeis EQUIPMENT 
FIGHTING 


American Pad and Textile Co., Greenfield, Ohio 


Over 300 Outstanding — 


iL Projects with Photos 


“Small Furniture 
ractical i Finishing, Methods” 
orate Rolsing operation Row to prepare the 

vn low-cont materials. Sile screen 


: FREE — Extra Gift 

With every order a FREE copy of “How to Make Money with Power 
‘Fools "Gives tumerous examples of eaccesatul money-aakiog plas. 
Examine Library at Our Risk! 
fling Methods and FREE 


fed ont 


Fetindeds 


The Delta eres Company 
682-EE. Vienna Ave., Milwaukee, Wis. 


MAY, 1953 


Your bot must be right to get the 

of your hitting ability. Any champion will 
point by 

ing you his own Lovisville Slugger. 
So look for the famous Slugger trademark 
t's been a guarantee of 


Ask your decler for the Louisville Slug 
1 Softball Rule Book too—or send 10¢ 
1-34, 


SOFTBALL AND HASEBALL 


From 
Youngster 


Keeping ’em FIT Overseas 


England—Africa—Egypt—Puerto Rico— 
overseas our Soldiers, 
ore keeping fit on 


And when our boys return, they'll value 


physical fitness and boost the “CHI- 
CAGO" slogan: For HEALTH’s Sake 
Roller Skate. 


Sidewalk - Rink - Dancing -Trick 
‘ond Professional Roller Skates 


CHICAGO ROLLER SKATE CO. 


Winner of WORLD'S Records for over 40 years 
4423 WEST LAKE STREET CHICAGO, ILLINOIS 


RAPID MACHINING 
with Precision 


on South Bend Series 1000 


TURRET LATHES 


Rapid machining with precision is easily 
s that are equipped with 
eries 1000 Turret Lath 
small accurate 
a to maintain ex 


accomplished in she 
South Bends 
d for manufactur 
parts, they have the stami 
ume production without 


act tolerances on vo 
acrificing speed or versatility 

These Turret Lathes are especiall 
Jes secon cperition wore, tha eae S 
Bend features that insure efficient production 
are supplemented by the handlever operation 
of the turret, cross slide, and collet attach- 
ment to speed up machine operation and 
lessen operator fatigue. 


id a" 
+ 440224 per in, 


HANDLEVER 
TURRET 
Permits rapid po- 
sitioning of turret 
tools. Turret in- 
dexes automatical- 
ly onreturn stroke. 
Equipped with 
adjustable stops. 


UNIVERSAL 
CARRIAGE 
Provides wide 
range of feeds — 48 
power longitudinal 
feeds—48 power 
cross feeds—48 
threading feeds, 
4 to 224 per inch. 


SOUTH BEND LATHE WORKS 


SOUTH BEND. INDIANA LATHE BUILDERS FOR 26 YEARS 
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ee LC 


The Book All 
America Mos 
Urgently 


Needs! 


‘BRAND NEW! Combines Contents of 
ALL 4 Aeronautics Aircraft Spotters’ 
Guides, PLUS Valuable New Material, 
in One Huge Complete Book! 


Over 1,300 Photographs and Silhouettes, with 
Descriptions and Recognition Characteristics 


Edited by L. C. GUTHMAN, Ensign 
UNITED STATES NAVAL RESERVE 


his NEW COMPLETE HANDBOOK 
more fighting aircraft than any other si 
eyond comparison the biggest, finest, most comprehensive and 
to-the-minute Aircraft Spotters’ Handbook available any- 
here in America. It contains over 1300 photographs and sil- 
ouettes. No less than 350 military aircraft are described and 
illustrated, including nearly 100 American warplanes, over 50 
British, 50 German, 35 Jap, 30 Italian, as well as planes of 
Russia, The Netherlands, Norway, Spain and France. Includes 
also Barrage Balloons, Blimps, and Rotating Wing Aircraft. 


You are shown authoritative photographs of all these aircraft, 
and given specifications, markings and physical characteristics 
to aid you in ive identification. Silhouette views show each 
plane from three angles so that you can identify a plane or 
group of planes simply by the outlines! Another interesting 
feature is the explanation of how planes get their designations, 
and such names as Helldivers, Spitfires, Zeros, etc. 
You'll be able to identify all the famous planes you read about in the ne 
dispatches from Africa, France, Britain, Russia, China, Burma, the 
Indies, the South Pacific, and Alaska—American Flying Fortre fudsone, 
cobras; British Hurricanes and Spithres; Russian. Stornaviks. and 
Gorman Stukas and Messerschmitts; Jap Zeros; and hundreds moret 


Designed for Practical Use—with Flexible Covers, 
Rounded Corners, and THUMB INDEXING 


‘The Handbook is designed for rigorous use in the field. It has a sturdy, 
flexible, water-repellent binding patterned on lines similar to the official 
U. 8. Army Drill Manuals. Rounded comers make it easy to slip into a coat 
icket, And the convenient THUMB INDEXING makes it a matter of an 
fastant to turn to any of the 12 major types of military aircraft into which 
the book is divided. In contents, arrangement and format it is the most 
* thoroughly al book that could be devised—one that will give the 
maximum of service and quick information—and increase the accuracy and 

efiiciency of any Aircraft Spotter! 
National Aeronautics Council, ine., Dept.’ 
{Cemeviathe. 104%. ler Batiene’ 


37 West 47th St., New York, N.Y. 


384 Pages 
5%"'x7"' Size R 
Flexible Covers j 
Rounded Corners THUMB 


HURRY! order 1 


QUANTITY LIMITE! 
MAIL COUPON AT O 


WITH MEN IN THE ARMY, 
NAVY, THE MARINE 
CORPS, AND THE COAST 
GUARD, THE FAVORITE 
CIGARETTE Is CAMEL. 
(BASED ON ACTUAL 
SALES RECORDS IN POST 
EXCHANGES AND 
CANTEENS) 


MEET THE GLIDER PILOT 
4 ob His insignia is the airman’s wings with the letter 
1 ey € “G.” His cigarette? This pilot at the right gives 
you an idea why men in all the services profer 

Camels. Get a package of 


Got Wheat  sierts 
it Takes 


HEY call ‘em “cloud hoppers”—these 
keen, alert glider pilots of the Army 
Air Force. Like so many Americans, 
they're learning an entirely new job— 
and proving they've got what it takes. 
On the home front, t00, millions are 
proving that good old American "know 
how” just can’t be beat! That goes for 
cigarettes, too. For when you take cost- 
lier tobaccos and that “know how” 
of blending that produce a slow- 
burning cigarette, you've got the 
cigarette for steady smoking plea- 
sure... Camels, 
Try Camels yourself— 
you'll find they give you ania 
smoking pleasure that holds 
ip, pack after pack, od 


CAMELS 


MILDNESS AND RICH 
FLAVOR_CAMELS HAV 
WHAT IT TAKES! 
THEY SUIT ME 


—where cigarettes 
are judged 


The "T-ZONE" — Taste and 
Throar—is the proving ground 
for cigarettes. Only your taste and throat can 
decide which cigarette tastes best (0 you. . . 
and how it affects your throat. Based on the 
experience of millions of smokers, we believe 
Camels will suit your “T-ZONE" to a ." 


